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| switched to REMCON 


because 


it’s done away 
with the 
switch-box!” 


“My men do wiring jobs in half 
the time—now that I’ve switched 
to REMCON. Why? Part of the rea- 
son is because REMCON’s 6-volt 
system eliminated the need for a 
switch box. All you have to do is 
nail up a plaster ring and you're 
ready to hook on your switches. 
It’s easier for my men, and the 
time they save means 40% more 





profit for me. Even the Master 
Control which my builder-cus- 
tomers insist on, is simple to 
install. You bet I’ve switched to 
REMCON.” 


Carl G. Tiersch 
Elmont Electric Co. 
Massapequa, L. I., N. Y. 














The switch with the Hi-Fashion “Look of Tomorrow” 


REMCON 


Simplified Low Voltage Switching 


There’s a REMCON product for 
every switching need. 


Write PYRAMID INSTRUMENT CORPORATION, Lynbrook, N. Y. 
(Makers of the world-famous AMPROBE snap-around volt-amp tester.) 
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Feeds and Retrieves power cord in 
any direction (335° swivel) to double 
track coverage 


Enclosed copper graphite and col 


teller diaee sliaiaale deena. of Constant, Trouble-Free Traveling Power. ..335° Swivel 


exposed collectors, trolleys, et Mee aver i . the newest concept of automatic industrial 
Neoprene covered cables seal out .+.€an be more completely achieved with APPLE- 

eee ee 1 > otha aa ON Reelite “YS” Series automatic sdals for supplying power 
moisture, oil,chemical fumes to moving machinery. APPLETON Reelites will Ip you solve 
Easy to maintain. Power spring, many induscrial problems involving moving equipment. 


brushes, etc., removed through outer The “YS” Reelite is a ieee... . enganecned for lon 

cover. Solderless cord connections, service and low-maintenance ility. "sa style an 

and oilless bearings and to you in your manufacturing 
ve Bulletin 504 to aid in your selection 

A heavy duty hoist reel Rating: 

15 amp., 550 v., AC: 250 v., DC 


APPLETON ELECTRIC COMPANY 


1704 Wellington Avenue ° Chicago 13, Illinois 
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. with which is consolidated Electrical Contracting The 
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Crouse-Hinds Visularms” 


In oil refineries, chemical plants, synthetic rubber plants 
wherever constant watch of processing is necessary — Crouse 
[ Hinds Condulet® Visularms provide visual indication of 
; process conditions, and instant control of manufacturing 
x equipment 
By means of pilot lights (and bell, horn or siren signals 
where desired) Visularm indicates normal or abnormal tem- 
perature, liquid level, pressure, or other conditions which can 


be electrically coupled to the circuit. 


Condulet Condulet é 
Visularms Pitot Lights Explosion-proof or dust-tight* and weather-resistant con 
Condulet Horns, struction assures maximum safety in hazardous locations 


Bells & Sirens Compact designs minimize space required on control or panel 


boards are easy to instal 
dn 
/ \ A Visularm system delivers substantial savings by elim- 
ve | inating the necessity for buying individual components . . . 
} housing them ... and wiring your own system completely. 
a 4 : ['wo- or three-light styles may be mounted either vertically 


or horizontally. For audio warning, any number of Visularms 
Cendulet Cendulet Condulet 


ban } taal iin may be used to operate a single horn, bell or siren. 
Stott Housings Switches 
— ° Visularms are just one of hundreds of items in process con- 


trol board equipment offered by Crouse-Hinds. Only a few 
are shown at left. For full information on the complete line, 
*Dust-ignition-proof call your nearest Crouse-Hinds distributor, or write .. . 


\ 


olsTaisuToes 
Main Office and Factory: Syracuse. N. Y. 
Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont 


OmMiees 
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Washington Report 


Outlook for business is a little brighter, but no spectacular changes, 
up or down, are expected. On the cheerful side are such factors as: 1) 
steadily rising personal income; 2) over-all employment continues to increase; 
3) retail sales are up slightly for new record; 4) auto makers remain confi- 
dent that sales will meet forecasts—sales have recently firmed up some; 
and 5) the January inflation scare has greatly subsided 


Fluorescent ballast shipments in 1956 totaled $73 million, or 24% 
more than the $59 million in 1955, according to Census Bureau report 
Value of shipments represent manufacturers’ net selling price, f.o.b. fac- 
tory. Total ballasts shipped in 1956 was reported as 27,891,000 units 


Labor shortage has boosted employment of students outside school 
hours, Census Bureau reports. At start of last fall’s school term, 3.4 million 
students were gainfully employed, at least on a part-time basis, Census 
states, of which 1.9 million were of high school age, 1.5 million were older. 


New construction expenditures set another record for |st quarter 1957, 
with a $9.2 billion total, up 4% over similar quarter in 1956. Work put in 
place in March was valued at $3.2 billion, a record for the month. This 
compared with $3.1 billion a year earlier 

Capital expenditures for new plant and equipment are up for Ist quar- 
ter, at $8.8 billion, with 2nd quarter total estimated at $9.7 billion. A 
record $37.5 billion is predicted for the year by Dept. of Commerce and 
SEC, which would compare with 1956 record of $35.1 billion 


New housing starts in March dropped to 83,000, for annual rate of 
880,000 units, lowest rate in eight years. Administration officials said it 
is up to Congress to take any action deemed necessary to reverse the down 
ward trend, as builders demanded Federal action, but the dwindling market 
received assorted official reactions. Economists point out that non-residen 
tial building is at record levels, and that there is no unemployment in the 
construction field, while the Administration continues in what is generally 
considered a hard-money, anti-inflationary mood 


New Director of Electrical Equipment Division, BDSA, Dept. of Com- 
merce is Eubert F. Taggert, of Cleveland, a veteran executive of General 
Electric Co., whose appointment was made on March 20, 1957. Mr. Taggert’s 
entire business career has been related to the electric utility field, and in 
his new assignment he will coordinate the functions of EED, BDSA involving 
defense production and mobilization programs as they relate to electric trans 
mission, distribution, motors and controls, and lighting equipment 


Some economic highlights:——Gross National Product during Ist quarter 
rose to record annual rate of $427 billion Consumer spending climbed 
to $275 billion annual rate, up $4.1 billion over previous quarter In 
dustrial production in March rose to 148% (of 1947-49 average), up 1% 

ver February and 5% over March 1956 Consumer credit declined 
$403 million during February, to lower total outstanding to $40.5 billion 
still $3 billion over a year earlier Cost-of-Living Index rose to 118.9% 
(of 1947-49 average) in March, 3.7% above a year earlier, a new high for 
7th month in row 
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Cutler-Hammer Service Control 
Tops in economy without compromise 


& 


Smart contractors everywhere are saying, ‘I never compro- 
mise when I[ install service control—I use Cutler-Hammer, 
it’s tops at no extra cost.” 


Standardize on C-H service control and you insure uni- 
formity of installation, uniformity of performance, and uni- 
formity of customer satisfaction. Every member of the 
Cutler-Hammer Service Control family is manufactured to 
meet the same standards of quality motor control. A host 
of plus features make C-H service control easiest to install, 
tops in performance and long life 

Cutler-Hammer’s complete line of service control rules 
out compromise. There is the ‘‘perfect’’ type of service con 
trol available for each job you install just what your 
job requires, nothing more, nothing less 
Authorized Cutler-Hammer Distributor carries a 
complete stock of this service control, you never need ‘‘shop”’ 
for the “perfect” type of a unit. A single source of supply 

a reliable source of supply 


Your 


Let Cutler-Hammer Service Control help sell your service 
Cutler-Hammer, nationally advertised in such magazines 
as SATURDAY EVENING POST, TIME, NEWSWEEK, etc., 


4330 Line—One 60 Ampere pull-out. Up to 4334 Line—Two and three double pole pull- 
8 plug fuse circuits. Surface and fiveh outs. Up te 6 plug fuse circuits. Series con 
mounting nected. Surtace of flush mounted 
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is recognized by all as a manufacturer of quality products. 
Don’t build ‘‘sales resistance’ by using an unknown brand 

standardize on CUTLER-HAMMER, a name respected 
by your customers 

C-H service control is tops in economy priced with 
the lowest—quicker and easier to install, you spend less 
time on the job—works better and lasts longer, you make 
fewer service calls. Standardize on Cutler-Hammer Service 
Control—either fused or breaker type. For further information 
see your Authorized Cutler-Hammer Distributor today 
CUTLER-HAMMER, Inc., 1406 St. Paul Avenue, Milwau- 
kee 1, Wisconsin 


CUTLER-HAMMER 


SERVK CONTROL 


4335 Line—Four and five double pole pu 4336 Line—100 Ampere 
outs, parallel connected. Up to 10 piug f « ected, with tw 
circuits. 60 Ampere water heater ¢ t ft outs. Up to 16 p 
easily wired for separate metering. Surface or Must snted 

or flush mounted 


main pull-out, series 
>» 60 Ampere branch 
vite. Surface 
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A MESSAGE TO AMERICAN 


INDUSTRY * ONE OF A SERIES 


Can We Afford 
a $71.8 Billion Budget? 


THE BUDGET submitted to Congress by Presi- 
dent Eisenhower for the year beginning July 1] 
proposes federal spending of $71.8 billion. In 
only four years, three during World War II and 
one during the Korean War, has the govern- 
ment spent more. Under the proposed budget 
3.6 billion, 


mostly through individual and corporation in- 


the government expects to collect $7 
come taxes.7 

The prin ipal reason for the size of the budget 
and for this year’s increase is an expanding 
defense program. About 60% of all budget ex- 
penditures in the coming fiscal year will be for 
national security programs. Moreover, this area 
accounts for about 90°) of the proposed in- 
crease in federal spending. In addition, as the 
chart shows, there are large expenditures pro 
posed for purposes other than defense. 

Continued budgets of this size, some contend, 
will lead to inflation and wreck our economy 
It has been suggested that they might lead to 
‘a depression that will curl your hair.” Yet 
many insist that the budget, large as it is, still 
is inadequate in many respects for defense 
schools, agriculture, small business, health, re 
search, indeed, for almost every activity In 


whi h the Povernine nt has hecome involved, 


is It Really Too Big? 


Actually, the proposed budget would 
place no greater burden on the economy 
than any budget in the last six years, be- 
cause our economy has been growing. Fed 
eral spending pel capita under the proposed 

I budget and do not 


al security 


i highways, 
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budget will be about $416, or $10 more than 
this year; but our per capita income rose almost 
$80 last year. And, because of our increasing 
population, next year’s expenditures will, in 
fact, amount to Jess per capita than in 1954 
when federal spending was $4 billion lower. 

Another way of measuring the burden of gov- 
ernment expenditures on the economy is to com- 
pare the purchases of goods and services of all 
branches of government — federal, state and 
local — with the total output of the nation. The 
share of our national product taken by govern- 
ment this year will be about the same as in the 
past two years and, furthermore, about the same 
as the average for the past 28 years. 

By the standard of any recent year, the budget 
is within the means of the American economy. 


In this sense, we can “afford” it. But the pros- 
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pect of steadily increasing budgets, requiring 
20%, or more of our national income, introduces 


another threat. 


The Real Threat 


Large and rising budgets that do not balance 
government spending with higher tax collections 
clearly would be inflationary and would destroy 
the value of the savings and income of all who 
lagged in the race with climbing prices. But 
erious dangers will still exist even if our budget 
continues to be balaneed, as this year’s is. 

@ Budgets that require a large take in 
taxes eat up the savings required to finance 
private industry. What the taxpayers must 
give the government they cannot save. This de- 
prives private industry of the savings and re 
SOUTCES needed to expand and modernize pro 
ducing facilities. 

@® High tax rates also undermine the in- 
centive to save and invest in normal busi- 
ness enterprises by taking such a large 
share of any income gained. Taxes on cor 
poration income now take 52°, of all income 
over $25,000, And taxes on individual incomes 
can take as much as 90%, of earnings that re- 
main after this 52°, bite. 

@® High taxes encourage, on the part of 
both individuals and corporations, the 
search for “gimmicks” and special treat- 
ment. As a leading character in Cameron 
Hawley’s novel Executive Suite observed: “To 
i tar greater degree than most people realize, 
income tax has become a primary governing 
lactor in corporation management.” Indeed, it 
is only because of the numerous gimmicks and 
special provisions now available that high tax 
rates have not already inflicted greater damage 
to economic incentives, 

These dangers comprise the real threat of 
large and rising federal budgets. It is a threat 
to continued growth of our economy, and it is 
no less a threat merely because the budget is 


technically in balance. 


What Should Be Done? 


In attempting to hold government spending 
within reasonable bounds, we should not hold 


back on needed civilian programs. The heavy 


demands now being urged at all levels of gov- 
ernment for roads and schools, for instance, are 
largely the result of failure to keep pace with 
the growth of the country. Furthermore, we 
cannot cut provisions for national security below 
the minimum level of safety. And unhappily, 
defense in the rocket and missile age is fan- 
tastically and ever increasingly expensive. 
What we can do is enforce some financial 
discipline on our military leaders, and hold 
down our defense expenditures by making sure 
their demands are justified and by requiring 
efliciency. In the civilian programs, though some 
need to be ine reased to servea growing economy, 


we can eliminate the out: ight waste. 


A More Difficult Job 


We must also do something far more difficult, 
and that is to reduce federal programs of aid to 
special groups at the expense of all the tax- 
payers. The new budget calls for over $5 billion 
for veterans, and another $5 billion for farmers. 
A number of industries and areas stand to 
receive aid in large amounts based less on 
necessity than on political pressure. These 
demands for increased aid, year after year, 
must be resisted if we are to have any hope 
of stopping a relentless rise in our budget. 

Then, as our national income increases, we 
can look forward to reducing tax rates and pro- 
viding greater incentives for the private sector 
of the economy. Only in this way — by keep- 
ing government spending in line with 


economic growth — can we prevent our 


federal budget from being a crippling 


burden. 
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GENERAL CABLE 


BUILDING WIRE 


iit rT oy A : | : 
“air Ladd Wes 7 =. 


immediate delivery 
through over 500 Authorized 
Distributors! 


Make your job easier, save time and money: rely 
on General Cable’s Authorized Distributors for 
prompt, on-time delivery of your wire and cable 
needs. Over 500 Authorized Distributors are backed 
up by large stocks in General Cable’s Distributing 
Centers strategically located from coast-to-coast. 
For the best in quality and service, buy from an 
Authorized General Cable Distributor. 


GENERAL CABLE CORPORATION, 
420 Lexington Avenue, New York 17, N.Y. 
Offices and Distribution Centers Coast-to-Coast 


for quality and service... specity GENERA L Vc ABLE 
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“Planned telephone outlets are a hard-to-beat investment” 


-says Mr. Robert J. Grillhoesi, Builder, of Milwaukee, Wisconsin 


The 
outlets is 


money | put into built-in telephone 


says Mr. Grillhoesl 


amount 


money well spent, 


People will pay the small necessary 


And 


the cost of installing telephone outlets is nothing 


to get the tele phone convenience they want. 


compared to their sales value 


You cant go wrong giving people what they 


want, 


That's what makes planned telephone out 
le ts ; 


a hard-to-beat investment.’ 

Your nearest Bell Telephone business office will help 
you with concealed wiring plans. For details on home 
telephone wiring, see Sweet's Light Construction File 
Be. For commercial installations. Archi 
tectural File. 32a/Be 


oO Sweets 


Working together to bring people together 
BELL TELEPHONE SYSTEM 





Here's Why OPERATING MEN specity... 


ECaM 


OIL-BREAK STARTERS 


'@ yielelr T-lelea’ feo) hsm) 


—THEY’RE Snecifically Designed 


FOR DUSTY, CORROSIVE ATMOSPHERES 


ECaM Type ZHS Starters are a “natural” for 
adverse atmospheres because the high inter- 
rupting capacity ZHS contactor operates under 
oil. Being totally oil-immersed, this contactor 
is always well lubricated, protected from cor- 
rosion and requires infrequent inspection, 
There are additional advantages — 

QUICKLY INSTALLED because starters are 
shipped with all internal wiring complete. 
These ready-to-use starters cut installation 
time and cost. 
nt HIGH INTERRUPTING CAPACITY + These 

ECa4M Starters are available in enclosures for 
indoor or outdoor mounting, and are supplied 
Starter in NEMA 3R (raintight) en- in 3 ratings — (1) 50,000 KVA (certified) in- 
closure with threaded connections *@*rupting capacity (inherent in the starter)— 
for conduit (2) with power-type, current-limiting fuses — 
(3) VALIMITOR® (volt-ampere-limitor), the bus 
may be of unlimited KVA. 








Exterior and interior views of 
EC&M Type ZHS High Voltage 


With EC 4M contactor-lifter, contac- 
tor is easily raised above oil level for 
easy inspection without disconnecting 
any bolts or leads 


Down-view into oil tank. Note com- An installation of six EC&M 2300 Volt Starters and Line Pane! 
pactness of contactor and transformer for vertical deep-well pumps 
assembly. All leads are anti-syphon 


ECaM also builds high interrupting capacity AIR-BREAK Starters 


tote t ileice) bile hii oe licmaer 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 
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Thoroughbred 
performance 
on every job! 


THEE 
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BULL DOG TAPE OI ey Or 
EN OIG picirgsag 71 sige 


There's a 


for every purpose 


@ FRICTION t . 
BULL DOG TAPE goes on fast ... sticks tight 


® RUBBER and stays tight. Splices neatly .. . extra strong 





and non-raveling. High dielectric strength for 
¢ PLASTIC gata all- pround eectriet il protection. BULL 
stands 


up thes on the job. Make BULL DOG your 
pet tape! 

Sold only 

through verified 


wholesalers 


Another quality product of 
BOoOSTO BOSTON WOVEN HOSE & RUBBER COMPANY 
BOSTON 3, MASSACHUSETTS 
Also manufacturers of Garden Hose - Nozzles - Matting - Stair Treads 
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The spirit of do-it-yourself has made us a 
nation of handy men. At the same time, it 
has sharpened our appreciation of power 
tools and equipment: Simplex-TIREX cords 
and cables, for instance. These expertly 
“Ww k d Wi d”’ engineered cords and cables are on the job 
ee 7 en iZar everywbere: in home workshops, in factories, 


in mines, and on giant construction projects. 


TIREX cords and cables, newly improved 
for greater flexibility, feature cured-in-lead 
Neoprene Armor that resists abrasion, oil, 
heat and water... gives longest service. 
SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, Cambridge 39, Mass. 





re by Henry Szatarz 
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Tirex Portable Cable 
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“On a low voltage situation, 


Fusetron dual-element Fuses 


opened and warned us of the need 


for a larger transformer” 
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Here’s Mr. Bond’s own 


story of how Fusetron 


~ fuses helped solve the 


( low voltage situation. 

“A flock of Fusetron dual-element fuses blew 
one afternoon at the Duffy Bottling Works several 
weeks after we had completed changing the en- 
tire plant to this type of fuse in an effort to 
eliminate extreme heating in switches and to get 
more dependable protection. 


“Before putting the circuits back in operation 
we wanted to find out what had caused the Fuse- 


tron fuses to open. 


“On checking, we learned that a severe voltage 
drop occurred whenever the plant was in full 
operation. The trouble was due to the transformer 
being too small to keep the voltage at its normal 
value of 220 volts. 


“To prevent the trouble recurring, a larger 
transformer was installed. Since then, they have 
had no more low voltage difficulty 


“By opening and warning of the need for a 
larger transformer, Fusetron fuses not only saved 
Duffy Bottling Works the expense of possible 
motor burnout, but also prevented costly slow- 
downs in their production.” 


Play Safe! install FUSETRON dual-element FUSES and 
BUSS Hi-Cap FUSES throughout entire Electrical System! 





You too, can save money throughout the 
plant by using Fusetron fuses... They Provide 
10 Point Protection 


—protect against short circuits. Have proven on tests to 


1. High interrupting capacity 


open safely on circuits set to deliver in excess of 100,000 
amperes. 2. Protect against needless blows caused by 
excessive heating—lesser resistance results in cooler op- 
eration, 3. Protect against needless blows caused by 
harmless overloads. 4. Provide thermal protection—for 
panels and switches against damage from heating due 
to poor contact. 5, Protect against waste of space and 
money—permit use of proper size switches and panels, 
6. Protect motors against burnout from overloads. 7, 
Give DOUBLE burnout protection to large motors—with- 
out extra cost. 8, Protect motors against burnout due to 
single phasing. 9. Make protection of small motors simple 
and inexpensive. 10. Protect coils, transformers and 


solenoids against burnout. 


DON’T RISK LOSSES! 
shutdown 


One lost motor . . . one needless 
one destroyed switch or panel. .. one burned out solenoid 
may cost you far more than replacing every ordinary fuse with 


Fusetron dual-element Fuses. Write for Bulletin FIS 


FOR LOADS ABOVE 600 AMPS.—USE BUSS HI-CAP FUSES 
to coordinate your electrical circuits. 
Or. 600 volts or less, BUSS Hi-Cap fuses have an interrupting 


capacity sufficient to handle any fault current regardiess of system 
growth. 


They can be coordinated with Fusetron fuses on feeder and 
branch circuits to limit fault outages to circuits of origin. Write for 
Bulletin HCS 


BUSSMANN MFG. CO, (Div. of McGraw-Edison Co.) 
University at Jefferson, St. Louis 7, Mo. 


Fscra0n 


TRUSTWORTHY Mamet in 
FLECTRIC AL PROTECTION 


— BUSS 
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MICRO SWITCH 


Seals Give Maximum Protection 


Sealing is provided 
by use of O-ring seals 
on the actuator shaft 
and between the ac 
tuator head and the 
housing. A synthetic 
rubber ring seal is 
provided for the 
cover. These seals 
provide maximum 
protection against 
the entrance of dust, 
lint, oil and other 
liquids. 


O-RING 
SEAL 


{* 


STAINLESS ——- 
STEEL 
SHAFT 


BASIC SWITCH —? 


COVER aif 


SEAL RING 


These MICRO SWITCH 
"LS" precision limit 
switches can be your 
answer to 

MORE PRODUCTIVE 
operations 


Easy to mount... easy to install... 


reliable in operation... these 
small, versatile, two-circu/t 
switches meet today’s demand 


for more automatic processes 


Send for Catalog 83 


te 
[* ia 


Write for the name of the Micro swiTtcn 


for full Information 


distributor nearest you. Field engineering service 
is available at your nearby 


wicro swircu Branch oflice. 


ELECTRICAL CONSTRUCTION 


FIRST IN 
PRECISION SWITCHING 


Moving Parts 
Completely 
Sealed 


All moving parts and 
the switching cham 
ber are completely 
sealed protec ted 
from wear or becom 
fouled. Two- 
circuit double break 
contactarrangement 
allows flexibility in 


ew 


BEARING 
CAST INTO 
ENCLOSURE 
ing 
ACTUATOR 
PLUNGER 


circuit design. Roller 
arm actuators are olf 


O-RING 

SEAL 
forged aluminum 

alloy 


resistance 


give utmost 


to shock 
and vibration 


CASE- 
HARDENED 
ACTUATOR 
SCREW 


DORE OS NE, aa 
ACTUATOR DIRECTION ACTUATOR POSITION 


ANY POSITION 
THROUGH 360 
ACTUATOR ACTION 


os 
+ 


BOTH 
DIRECTIONS 


i‘ 
ba 3g 


CLOCKWISE 
ONLY 


£ 
COUNTER 
CLOCKWISE ONLY 


REVERSIBLE 
ROLLER 


Field adjustable to any position 


The roller arm actuator is field adjustable through 
360°, positively locking at any position. Actuators are 
assembled to operate in either direction or in one 
direction only, clockwise or counter-clockwise by re- 
moving the actuator head and rotating the notched 
plunger 90°. The head may be rotated to permit actu- 
ation from any of four quadrants. 


SWITCH CHARACTERISTICS: 


Operating force 3 ibs. max 
6 ibs. max 


a ib. min 


; Pretrave! 20° max 
Differential travel 
; Overtravel 30 min. 
10 amps. 120, 240, 480 v ac; 
1H.P. 240 v ac; .@ amp. 115 v dc; .4 amp 
Tamp. S50 v dc. Pilot duty rating GOO v ac, max, 


MICRO SWITCH 


Full 
overtravel force 12 max.; 


Release force 
ELECTRICAL RATING 
YyH.P 


2 
a 


120 vac 
30 v de; 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
FREEPORT, ILLINOIS 


In Canada, Leaside, Toronto |7, Ontario 
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Complete 


i 
Panelbos ( 
Replaced | 
in just | 


Ra 


ii 
-- \ 


nae 


thanks to ST/\) BREAKER 


Suppose a freak accident completely de- 
stroys the power distribution panelboard in 
a plant. Production, of course, stops cold! 
And every minute that the panelboard re- 
mains out of commission, production costs 


9 A.M. Electrical 

Contractor Arrives Damage 
is surveyed. Specifications 
drawn-up for a new 
panelboard. Old 
panelboard is removed. 


mount higher and higher. It’s imperative 
that the damaged panelboard be replaced as 
quickly as possible. Here’s how the problem 
can be solved in a fraction of the time ordi- 
narily required. 


11:30 A.M. STABREAKERS 
Plug in Place. 
STABREAKERS are simply 
plugged-in and wired up 
... the trim fastened... 
and the job is completed. 








9:30 A.M, STABREAKER 
Components Purchased from 
Local Distributor - 
sTABREAKER enclosures 
and circuit breakers 
immediately available 





12 NOON Service Restored! 
In only 3 hours! And the 
cost? Far less than that of 
factory-assembled 
panelboard installations. 





10 A.M. Panelboard Apply the advantages of stABreaker to your parti- 

Installation Under Way! cular needs, The combination of sTABREAKERS and pre- 

New stTABReaker fabricated sTABReaker panel enclosures provides you 

enclosure mounted and with the fastest, most economical method of obtaining 

wired up in about an hour. the most flexible system of lighting and power distri- 
bution panelboard ever devised! 


Finest Products Engineered 


FEDERAL PACIFIC ELECTRIC 


COMPANY 
Main Office: 50 Paris Street, Newark 1, N. J. 














272C-430 


you name it... 





268C-230 





weve got it! 





design features 

that make 
Federal Pacific’s line 
the finest! 


Cool, efficient operation because of 
pressure-tight contact on Dual-lok 
puller heads; one-piece lug and bus bar 
construction. 


Extra-wide gutters without sacrifice 
to compactness. 


Ample knockouts for convenient 
wiring. 


Exclusive raintight enclosure design 
for easiest mounting on wall or pole 
surfaces. 


Enclosed live bussing and non-inter- 
changeable pullouts for added safety. 


All pullouts clearly marked for easy 
identification. 


THERE'S A FEDERAL PACIFIC 
DEVICE FOR EVERY FUSIBLE 


SERVICE APPLICATION’ 


ee 


RECENT ADDITIONS TO THE FEDERAL PACIFIC LINE 


100 AMPERE MAIN DISCONNECT DEVICES 
12620*—100 amp. main pullout, 2-60 amp. 
240 volt pullouts and 20 plug fuse circuits. 


14610*—100 amp. 120/240 volt A-C main 
disconnect with four 240 volt, 3-wire SN 
appliance circuits and ten plug fuses. 

12610*—100 amp., 3-wire SN 120/240 volt 
A-C main pullout with two 3-wire SN 240 
volt pullouts and 10 plug fuse branchcircuits. 


SEQUENCE BUSSED DEVICES 
272C-430*—150 amp. parallel connected 
main and range panel. Six pullouts with 5 
available as 240 volt 3-wire appliance cir- 
cuits and remaining pullout acting as main 
disconnect for 12 plug fuse branches. 


268C-230* —100 amp. main lugs with four 
120/240 volt A-C, 3-wire SN pullouts; 3 
usable for appliance circuits with the 4th 
pullout acting as main disconnect for the 8 
plug fuse branch circuits 

272C* —100 amp., 120/240 volt A-C, 3-wire 
SN parallel connected main and range panel 
with one 120/240 volt A-C appliance pullout 


Suet 


and 12 plug fuse branch circuits. This is 
one of a series that extends from 4 through 
12 plug fuse circuits. 
SINGLE MAIN PULLOUTS 
120* — 200 amp. pullout switch, single phase 
3-wire 120/240 volt A-C. Single 240 volt, 
3-wire pullouts. Also available in 30, 60, 
and 100 ampere sizes. 
RH120 —200 amp. pullout switch, single 
phase, 3-wire, 120/240 volt A-C raintight 
enclosure. Adapted for Qwik-Align Inter- 
changeable Hubs. 
1104*—100 amp., 240 volt A-C, 3-phase, 4- 
wire main pullout. Also available in 30, 60 
and 200 ampere sizes. 
200 AMPERE DEVICES 

2424* —200 amp. main disconnect, 120/240 
volts A-C with four 240 volt 3-wire SN ap- 
pliance pullouts and 24 plug fuses for light- 
ing and heating circuits. 
RH2100 —200 amp., 120/240 volt A-C, 3- 
wire SN main lugs with two 100 amp., 
single phase pullouts in parallel. Adapted 
for Qwik-Align Interchangeable Hubs. 

*Available in either flush or surface. 


Finest Products Engineered 


FEDERAL PACIFIC ELECTRIC 


COMPANY 
Main Office: 50 Paris Street, Newark 1, N. J. 


Plants of Newark, N. J; Long Island City, N. Y.; Cleveland, Ohio; $1. Levis, Me.; Dellas County, Texes; Scranton, Pe.; Los Angeles, Colif; 
Sen Frencisco, Calilf.; Sente Clere, Callf.; Emeryville, Collf.; Affiliated Plent, Terente, Carede. 








ace macy that’s really needed, 
that’s priced right, 
that SELLS! 


THE 


Guardian 


Here's a fixture engineered to do 
a particular job better than 

it's ever been done before —to 
light a vertical surface 

evenly, from top to bottom, with 
no hot spots, no shadows, 

with no color distortion. Guardian 
Verti-Fliood is the perfect 

fixture for all types of vertical 
sign lighting, from 24 sheet 

to posters—for store front lighting, 
for building front lighting. A low 
cost fixture, for either Rapid Start 
or Power Groove lamps that 

sells itself on a straight cost versus 
efficiency basis. Write for 


literature, prices and discounts. 


y : 
GUARDIAN ey COMPANY 


500 NORTH BLVD ~ OAK PARK, ILLINOIS 
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Federal Pacific BUS DUCT [sss 
Powers Sensitive Overseas 
Cable and Radio Circuits... 


where service continuity counts most! To io 


INSTALLATION schhchrahatched: 


Lard Bl 


View of reducer shows cable 
tap box on 3000A bu then re 
or and 1OO0A bu 


istant Chief Engineer, Mr. Howard Hoff: 
winting to connection between 3000A switch a 
SO00A Aluminum bus duet 


Even the briefest power interruption at Ameri- Federal Pacific 000A Aluminum Bus Duct. 
can Cable and Radio is enough to throw all of 

its high-speed multiplex cable and radio tele- After installation, the Assistant Chief Engi- 
printer circuits out of synchronization. Once "eT personally checked every single bolted joint 
this happens—every station and every repeater along the entire 250 foot duct with a Ducter 
station of every cable or radio circuit must be Ohmmeter. Results? Resistance averaged no 
painstakingly resynchronized. A 24 hour jobdur- ™ore than 3 to 5 micro-ohms...less than that 
ing which all cable and radio traffic stops cold! of solid bus bars! 


Obviously, company officials were in no mood Results like these are typical of Federal 
to gamble with the bus duct needed to power Pacific Bus Duct installations. Whatever your 
these circuits. Continuity of service was abso- particular bus duct requirements may be, you'll 
lutely essential. That’s why they specified find it pays to check Federal Pacific first. 


Finest Products Engineered 


FEDERAL PACIFIC ELECTRIC 


Main Office: 50 Paris Street, oe 1,N. J. 


Plants at Newark, N. J.; Long Island City, N. ¥.; Cleveland, Ohio; St. Louis, Me.; las County, T Scranton, Pa.; Los Angeles, Calif. 
San Francisco, Calif.; Senta Clora, Calif.; Emeryville, Calif; Oiled Plant, Teronte. & ~‘ " ; 





AAAC, developed and intro 
Kaiser Aluminum! 
Gives greater high 


than 


duced by 
strength in 
conductivity and is stronger 
All Aluminum Conductor 


24 


Portable Cord that gives you three times longer life than the average of 


molded cords of other makes. It’s proved by 12,000 tests over a 


Portable Cable: “It's the 
toughest, most flexible trailing 
cable we've ever used in our 


mines says general 


superin 
tendent of coal mining company. 


ELECTRICAL 


CONSTRUCTION AND MAINTENANCE 


Control Cable, backed by 67 
years of experience in electrical 
wire and cable manufacturing 
That dependability 

proved security for public safety! 


means 


MAY, 19° 


3-year period 


Service Entrance Cable, now 
UL-approved for 75° wet appli 
cations! Improved design char 
acteristics include pleasing ap 
pearance and ease of application. 








ACSR that 


your toughest requirements. Put in one compact assembly— 


leadership in extra high-voltage 
research to work for you today! 


IF IT CARRIES CURRENT 
Ke, CARRIES IT! 


Now! Unsurpassed benefits for the electrical construction and maintenance industry 


due to Kaiser Aluminum’s recent purchase of the Wire and Cable Division 
of U. S. Rubber, located at Bristol, Rhode Island! 


Now from one source, you get all the estab- 
lished KW products plus all products of the new 
Bristol mill (formerly Wire and Cable Division of 
U.S. Rubber). For former U.S. Rubber products, 
the same quality insulations and product guaran- 
tee terms will be continued. 


Now from one source, you get the most ad- 
vanced technical assistance in the industry —the 
full cooperation of the research and development 
leaders of both aluminum and copper conductors. 


Now from one source, better-than-ever serv- 
ice—from two plant locations (Newark, Ohio and 
Bristol, Rhode Island). This includes service from 


the production, engineering, sales and distributor 
organizations of both Kaiser Wire and the former 
Wire and Cable Division of U.S, Rubber. 


For immediate attention to any request for 
electrical conductor products, engineering and re- 
search service, or further information, contact your 
nearest Kaiser Aluminum sales office or the KW 
distributor listed in your telephone directory. 


Kaiser Aluminum & Chemical Sales, Inc., Ex- 
ecutive Office, Kaiser Building, Oakland 12, Cali- 
fornia; General Sales Office, Palmolive Building, 
Chicago 11, Illinois. 


Kaiser Aluminum 


the bright star of metals 


See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, NBC Network. Consult your local TV listing 


can meet or exceed 


Triplex — combining three wires 
Aluminum’'s growing makes possible neater services, 
fewer attachments, easier instal- 
lations — for big savings. 


Power Cable that eliminated Weatherproof —One of the na- 
26 competitive cables in time tion's leaders in covered conduc- 
periods of from zero to 2,509 tor 
hours of a High Ozone Attack the finest distribution, secondary 
test —then went on to 6,000 hours 
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Kaiser Aluminum supplies 


and service cable in the field, 


WAGNER TRANSFORMERS... 


: S72 i 
oe  — oe ee - s 
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~-THE CHOICE OF LEADERS IN 


INDUSTRY 


2 a 


Wagner Power and Unit Substation Transformer installation at Air Reduction Sales Company —Riverton, N. J. 


Taking raw materials from the air 


The Air Reduction Sales Company manufactures liquid 
products direct from the atmosphere-—-products like oxy- 
gen, nitrogen, argon, and neon. In some cases, the liquids 
are then converted into gases for industrial and medical use. 


Such scientific sleight-of-hand in transforming air into 
product is made possible on a mass-production basis only 
through the use of electricity... the source of power for 
all modern production 


Wherever electric power is used, Wagner Transformers 
efficiently and dependably handle their never-ending job 
of supplying proper voltages for every purpose. At Air 
Reduction’s Riverton, New Jersey plant, this power is 
supplied through Wagner Transformers. 


Let a skilled Wagner engineer discuss your transformer 
needs with you. Call the nearest ef our 32 branch offices, 
or write us direct. 


This 7500 kva Wagner Power 
Transformer supplies power for 
Air Reduction’s Riverton, N. J. 


plant. 


The 1000 kva Wagner Unit 
Substation Transformer steps ' 
down to 480 volts for distri- 
bution in the plant 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric @rporation 


6415 Plymouth Ave., St. Louis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES +- AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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Here's photographic proof of the Greater Visibility of ‘Safety Yellow’’ cord on the floor 








New Daniel Woodhead 
‘*Safety Yellow’’ Cord 
Prevents Accidents 





Here’s cord with the BETTER VISIBILITY and 

GREATER SAFETY... made to the same WOODHEAD le 
high quality standards. Trip-proof bright chrome ‘ 
yellow polyvinyl chloride cover is Oil-Proof too. 


A Fitting Component to any DANIEL WOODHEAD 
“Safety Yellow” Device. 


WRITE for Complete "Safety Yellow’ Cord Specification Bulletin 


DANIEL WOODHEAD COMPANY 


15 North Jefferson Street, Chicago 6, Illinois 
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A NEW IDEA IN POWER DISTRIBUTION 
WESTINGHOUSE 


UNI-BUS 


better because it's completely safe to use... 


It is impossible to touch live parts when handling Uni-bus, new 
Westinghouse power distribution system. The foolproof plug outlet 
(safety slide) cannot be opened until the plug-in device is fastened 
to the busway. 

Even after the plug-in device has been secured to the busway, 
the slide remains closed. Thus, wiring can be made with all parts 
electrically dead. Not until the interlocked cover is closed and 
the safety slide opened (with screw driver, as shown) is electrical 
contact made. 

For added protection, triple-wrapped insulation on all bus bars 


safeguards against any object making live contact through the 
ventilated openings. 


you can Be SURE...1F iTS 


PLUG-IN LOW-IMPEOANCE 
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Lightweight Uni- 
bus is available now 
from Westinghouse, 
and features other ex- 
clusive advantages 
such as the flexible con- 
nector which simplifies 
layoutandinstallation. 
Ask your Westinghouse 
distributor. Or write 
for booklet, B-7015. 
Westinghouse Electric 
Corporation, P.O. Box 
868, Pittsburgh 30, Pa. 


J-30242 





Swings easily 


Tight Places 


Handy 20 foot rolls of Gold Seal Plastic Tape 
are popular with workers. Easy to hang on to, 
Easy to “swing” in tight places. Easy to mold 
into a neat, thin wrapping. STICKS and STAYS 
like a quality tape should. It’s tops in quality 

. its GOLD SEAL. For a free sample, write 
Jenkins Bros., Rubber Division, 100 Park 
Avenue, New York, 17. 











IN HANDY 20 FOOT ROLLS 


Ten 20 ft. rolls in the 
Handy Pack can. 


Single 60 ft. rolls in 


individual metal cans. 


Gold Seal FRICTION — RUBBER — PLASTIC TAPES . . . Commercial and Specification Grades 
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new ideas in lighting 
| ...protected with modern 
Kuhlman power centers 








Improve voltage regulation . . . reduce power losses and line 
drops .. . increase modern lighting efficiency 
Installation of new, highly efficient lighting systems are performance-protected when modern 
KUHLMAN power centers are used. These completely self-contained, compact, attractive 
indoor power centers, 300 KVA and below, are ideal for smaller building primary lighting. 
Ask your local, friendly KUHLMAN representative, or write for the new reference bulletin 
CS-1010 giving all the facts on KUHLMAN load center transformers. 


Be UML IMG AINE ccectric company 


BAY CITY, MICHIGAN . CRYSTAL SPRINGS, MISSISSIPPI . SALINAS, CALIFORNIA 
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Traditional fixtures, to 
cash in on the trend back 
to traditional homes 


NEW! << 


“Internally” prewired 
recessed boxes that will be 
the talk of the industry! 


ae o 

———— 
Pulldown fixtures in 
smart, new, modern, con 
temporary and traditional 
styles 


NEW! 


Circline fixtures in white 
or chromium finishes, at 
competitive prices, 


Virden’'s New Residential 
Fixture Catalog|! 


It’s brand new from cover to cover! 36 pages, over 162 
different styles of Virden fixtures, each beautifully illus 
trated in full color. New pulldowns, new traditional designs, 
even a new “How to Select Virden Fixtures’’ guide to help 


your customers buy the right fixtures and more of them 


Quantities of these new catalogs are being shipped to your 
Virden distributor now. Watch for your copy. If you don’t 
get it within the next week or so, ask about it. You'll be miss 
ing plus-sales at full profite without it! John C. Virden Co., 
Dept. ECM-557,6103 Longfellow Avenue, Cleveland 3, Ohio 


6 virden 


LIGHTING 


Member American Home Lighting Institute 
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what voltage tester 
oes all these jobs? 


Trouble-shoot relays quickly 


Pocket-size, 
snap- around 
volt- amp. tester... 


be 


Why settle for an ordinary voltage tester when AMPROBE JR. gives you 


Determine if fuses are good Know if the load is balanced 


so much more but coste so little more 


AMPROBE JR. measures current as well as voltage. Gives you an actual 
calibrated reading not just an indication. Measures within +3% 
accuracy. Comes in a full line of models to meet every testing problem 
Protects you against shorts and shocks. Balances loads, locates grounds 


determines motor overloads, checks rating of circuit-breakers 
DON’T BE HALF-EQUIPPED. Join the tens of thousands of electricians 
who rely on AMPROBE JR. the rugged, inexpensive pocket-size tester 


that does ever b bett t j > 4 2y ve . 
Know if windings are grounded Check capacity of motor capacitors iat does every job better, saves you time and money, prevents mis 
takes and costly call-backs. There’s an AMPROBE JR. for every job 


HOW TO MAKE MORE MONEY IN LESS TIME five different current models in either 125-250V A.C., or 150-600V A.C 
end today for free profit-boosting tips Have your jobber show you the model that fits your job best 


nt 8 at i: 
oy - 


AMPROBE 18 A DIVISION OF PYRAMID INSTRUMENT CORP 
CITY ZONE STATE. ° CORI 


yee MANUFACTURER OF REMCON SIMPLIFIED LOW-VOLTAGE SWITCHING DEVICES 


@owaenncececenene= MAIL THIS COUPON NOW «<<< ee <<< = 
Myramid in tinemt ¢ i Ley phe M k Hoa 
Lynbrook, New York 

Please send me, without cost or obligation, the free service 
bulletins checked below 


f 


[] How to cut costs and land more jobs [) Trouble-shooting 
electric motors How to boost service profits () Electrical 
servicing of hermetic units 


NAME 
COMPANY 
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Do you worry about power distribution problems 


AT 3:00 A.M.7? 


ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, NEW Orr 
CONNECTICUT 


ROCKBESTOS <‘:. 


UT ecrrieeir i ceriErerereer ere reeeriererr trite tri iiiirey 


A.V.C 
interlocked 
PUI TCOCEre UC CY OSCTLLOCURELC OLY CUCELCUSESR UG ——— Armored Cable 

For New Buildings, Expanding Existing Circuits, Relocat ng Old Circuits 
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from General Electric 
a complete line of 
Current Limiting Fuses 


RATINGS FROM 6 TO 4000 AMPERES 
INTERRUPTS 200,000 AMPS SYMMETRICAL 


With a laboratory proven interrupting rating of Your General Electric Apparatus Distributor 


00,000 rms symmetrical amperes, General Ele« will soon be able to offer you the advantages of 
BR 


tric’s new line of Current Limiting Fuses now local warehousing, fast delivery, and can now 
ffer you better protection on circuits from 6 to give you personal assistance in selecting the fuse 


1000 ampere: to fit your needs 


250 volts 250 volts 600 volts 600 volts 480 volts 
A-C or D-C 60 cycle A-C A-C or D-C 60 cycle A-C 60 cycle A-C 


6 300 300 1600 
15 400 400 2000 
20 500 500 2500 
CURRENT 30 600 600 3000 
800 4000 


40 
RATING pe 1600 


(Amperes) 40 1200 
100 





200 
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Although the 4000-amp giant of General Electric's 
CLF fuse line dwarfs its 6-amp ‘‘little brother,"’ 
all ratings have the same laboratory tested current 
limiting characteristics. Ask your G-E distributor 
or General Electric sales engineer about them soon. 


For complete descriptive information (GEA-6319B) 
on Type CLF fuses, write Section 528-1, General 
Electric Company, 1 River Road, Schenectady 5, 
N. Y., or ask your G-E distributor or General Electric 
representative for a copy of the CLF fuse bulletin. 





...and it has one switch 
in the bedroom that controls 
lights everywhere! 





TO START FOLKS TALKING ABOUT THE HOUSES YOU WIRE... 
INSTALL GENERAL ELECTRIC REMOTE-CONTROL SWITCHING 


It means more wiring contracts, more profit ror you. 


Builders say that General wide use of multi-point switching, installed at very 
Electric remote-control low cost 
switching generates more Naturally, convenience features like these attract 
buying enthusiasm = per buyer help builders sell more houses. And that’s 
dollar spent than almost why more and more builders are becoming interested 
any other sales feature im the talked-about” features of General Electrix 


ré 
they show mote-control switching features 


; that are now being 
And it's no wonder because G-E remote-control nationally advertised to both home-buyers and builder 
witching offer the convenience that today’s home Start today to get your share of this profitable market 
» want. It enables people to control important Ask your General Electric distributor for the G-I 
lights in and around the house from one switching Remote-Control Wiring Manual” that gives yo 


porn from bed cle for example when they hear by fep instr 


1 step 
ictions to help on your first remote control 
strange noises at night; or from entrance doors, so that wiring job, Or write General Electric Company, Wiring 
they walk into a fully lighted house. It also permits Device Department, Providence 7, R. 1. 
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‘“We switched to the compact 
G-E 7&/'\CLAD motor 
and boosted power by 50%’"’ 


Compact . . . power-packed ~The compact de 
sign of General Electric’s Tri-Clad ‘55’ motor 
solved a difficult power problem for Roger Pyne, 
engineering vice-president of the Van Norman 
Machine Company, Springfield, Mass. Accord 
ing to Mr. Pyne, “space limitations on the 
company’s new centerless grinder permitted the 
use of only a 5-hp conventional motor. By 
switching to the smaller, more compact Tri 
Clad ‘55’ motor we were able to go to a 7!»-hp 


unit and boost our grinder’s capacity by 50%. 


Shipping costs reduced 40% — In addition to the 

power advantages of the smaller Tri-Clad ‘55’ 

motor, many companies are finding that the 
lighter, easier-to-handle motor 
has cut shipping and handling 
costs as much as 40%. Contact 
your nearest General Electric 
Apparatus Sales Office to learn 
the many years-ahead benefits 
that the new Tri-Clad ‘55’ motor 
can bring to your product... 
to your operation, 


FREE SLIDE RULE 37105" 


ee 


SECTION F8691.1 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 


| want advance information on new NEMA dimensions 


for larger motors. Please send me free slide rule, 


COMPANY 
ADDRESS 


CITY & STATE 


WRITE FOR FREE SLIDE RULE which lets you determine at a glance 
the weight and s; efits of re nnounced NEMA standards 


for larger motor This handy sli les advance information 
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to solve r desig lems O your overall operation 





NOW...4-hr installation os 


LS AM ~ 
ar | ” AOS © + =e 


SEALED DRY-TYPE transformers, rated 300 to 
2000 kva, 15 kv and below, are virtually mainte- 
nance free. Ideal where atmospheric problems exist. 


ea ; af 


“a 





General Electric RM medium transformers 


If your new or modernized plant power system calls for 
transformers in the range of 501 to 7500 kva, 69 kv and 
below, you'll benefit from faster, easier installation 
of General Electric RM medium transformers. The 
average installation time of these units is only four 


hours from delivery at the installation site. 


RM medium transformers are shipped completely 
assembled, eliminating the time required for installation 
of bushings and other accessories which are often 
shipped separately, in the field. Additional installation 
time is saved by such outstanding General Electric 
features as ski-tip bases, extra jacking space, and 
reversible junction boxes 


MORE RM MEDIUM TRANSFORMER BENEFITS: 


Easier installation is only one of the outstanding bene- 
fits you'll receive. Here are more: 


Shorter shipment — standardization of design and Gen- 
eral Electric's repetitive manufacture process cut ship- 
ping time to 10 weeks. Voltage ratings and optional 
features available make these standard units ideal for 


most industrial applications 


Reduced maintenance, longer life —control-center ar- 
rangement of instruments, full drain feature and many 
others help minimize routine inspection time. Quality 
materials, plus continuous quality control during manu- 


facture, assure greater reliability on the job 


Before you buy a medium transformer, contact your 
nearest General Electric Apparatus Sales Office. You'll 
discover how faster shipment, easier installation, re 
duced maintenance, and longer life add up to more for 
your transformer dollar. General Electric Company, 
Schenectady 5, New York. 41O-1S 
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FOR INDUSTRIAL USE FROM THE COMPLETE GENERAL ELECTRIC 





OPEN DRY-TYPE transformers, rated 300 to 2000 kva, 15 kv and 


below, are used in clean, dry, indoor locations where weight or 
floor space present problems. Light enough to mount overhead! 


* These same transformers are also incorporated in General Electric's 
outstanding line of load-center and distribution-center unit substetions. 


LINE 


- 


| | | 


LIQUID-FILLED transformers, rated 11214 to 500 kva, 15 kv and 
below, conveniently and economically supply small blocks of 
power Outdoor inits are oil filled indoor, Pyranolt filled, 


t Reg. Trade-mark of General Electric Company 













New General Electric 
cuts installation time, 
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integral distribution center 
simp 


ffers an ad 
center design 

pe integral distri 
ne-prece G E 

bines the three 
(incoming line, 
feeder) normally 
stems into the 

nit. Installation time 
ind ordering 


through any 
the new G-E 
nter is only 78 
installed), 37 
1 from 56 to 106 
n the accessor: 


ikes up less 


installation 


assembling 


ONE-PIECE DESIGN 


eliminates need f 


ind testing se] 


para onents at point 


General Electric 

ter in the same 

ild order an 

ordinary dry-type t former—-by use, 

not by the way it’s put together. No 

I c e of the switch 
essories 

in ana 

i1utomatically 

sibilit of in 

ing. Of course, 

meets NEMA 


ece distribution 
hree ques 


primary 


fies ordering 


of installation. Jacking space is built in 
on two sides of the distribution cente1 

) projecting jacking bosses to get in 

ir way. Once unit is in place, it can 
be rolled or skidded in any direction for 
easy positioning. Further, all units are 
furnished with solderless connectors for 
incoming and outgoing lines. Both lines 
can be brought in through either the 
top or bottom of the unit. Just connect 
the lines and the unit is ready for 
Switches, 


breakers and taps are front accessible 


operation fuses, circuit 
no aisle space needed on sides of unit 
metal-clad, in 
herently fire and explosion resistant 


Center 1s completely 


can be plac ed as close to the wall as 


local codes will allow 


A COMPLETE LINE is available in 
standard ratings from 75 to 225 kva for 
industrial plants, warehouses, office 
buildings, schools, light-load areas in 


utility systems and similar applications 


PRIMARY 480 VOLTS WITH (2) 2'4% TAPS ABOVE AND BELOW NORMAL 


Standard voltage ratings run from 208 
to 15,000 volts 
equipped with encapsulated coils for 


Units over 5 kv are 


better resistance to abnormal voltage 
surges and better protection against 
Bush 


ings and taps are integral parts of each 


dust and moisture for longer life 


unit meaning less chance of bushing 
breakage 


QUIET OPERATION is another impor- 
tant feature of the G-E integral dis- 
tribution center. All one-piece units are 
rated at 56 decibels 
NEMA specification, 


AS STANDARD EQUIPMENT on the in- 


coming line section, you have a choice 


10 decibels under 


of oil filled cutouts with fuses, air in- 
terrupter switches with or without fuses, 
or terminal connectors. If fuses are 
used with the air interrupter switch, a 
mechanical interlock is installed on the 


fuse door for greater operated safety. 


AS AN ORDINARY DRY-TYPE TRANSFORMER 


SECONDARY 


208Y/120 VOLTS (WITH TERMINAL COMPARTMENT ONLY) 





BASIC FOR 


SPECIFICATIONS 


LINE ALL MODELS 


TERMINAL COMPARTMENT 





SPECIFIC 





NUMBER 


Depth 


Max UNIT 
NUMBER 


WIDTH WEIGHT 





75 9T26Y 37 'A 
2 


112.5 9T26Y 37 
150 9T26Y 37 








2 
225 9T26Y 37'A 


2000 56 1870 
2002 72 2340 
2004 72 2630 
2006 80 3210 














DETERMINE THE USE, AND THE REST IS AUTOMATIC. The General Electric Handbook contains 


all the necessary ordering information and prices in chart form 


more complete for other ratings. 


distribution center yuu need from the 
information given in the G-E Hand 


ok. The only other step necessary to 


omplete the order is to specify the 
molded case breakers for the secondary 


re iket 
or specifying breakers is also given 


panel. Complete information 


similar to the above, but 


in the General Electric Handbook 

FOR MORE INFORMATION, call your 
Electric distributor 
Or, write to section 410-46, General 
Electric Company, Schenectady 5, New 
York for a fact-filled bulletin on General 
Electric integral distribution center: 


nearest General 
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How General Electric 


Apparatus Distributors 
are trained to help you 


Since 1953, more than 1800 distributor salesmen have been trained at General Electric 
schools to give you skilled assistance in the application of electrical equipment 


ell 


th 


4 
4 é 
, 


. 
» 
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ee 


PRACTICAL as well as theoretical dem- 
onstrations are given to distributor sales 
men by G-E engineers. Working with the 
product gives members of the distributor 
sales staff an intimate knowledge of the 
latest features and applications 


bat oon 
= .— 
‘ 
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When you buy electrical equip- 
ment, you've got a right to expect 
expert assistance in its application 
and use. The electrical manufac- 
has made such 
rapid strides in new product de- 
signs that many users need help in 
realizing all the benefits a piece of 


turing industry 


modern apparatus can give. To 
make sure you get the right equip- 
ment and service, distributors reg- 
ularly send their salesmen to Gen- 
eral Electric Training Schools. To 
date, more than 1800 men have 
graduated from these schools. Sev 
eral hundred more will attend this 
yeal 


General Electric keeps Factory 
Training Schools operating on a 
regular schedule. To these schools 

held at various manufacturing 
plants and conducted by profes 
sional engineers~—-come distributors 
and their salesmen from all over 
They receive inten 


sive courses in the proper selection 


the country 


and application of motors, control, 
transformers, meters, instruments 
and other types of electrical equip 
ment. They learn how and why the 
product is made the way it is—get 
first hand answers to every con 
ceivable question. 


In addition, Field Training Courses 
are taught by General Electric Sales 
distributor houses 
throughout the country. The courses 


Engineers at 


are designed to keep salesmen up 
to-date on the latest developments 
in electrical apparatus and supple 
ment the work of the factory train 
ing schools. Wherever possible they 


A FIRST HAND TOUR of your plant by 
the distributor can often bring on-the- 
spot money saving suggestions. 


UP-TO-DATE PRICES and technical in- 
formation are quickly available from the 
distributor's catalog library. 


include on-the-spot demonstrations 
of new equipment. Adequate time 
is provided so that salesmen can 
hold group discussions of specific 
problems that they have encoun 
tered in the field. As a result of 
group discussions and specific case 
history reviews, today’s distributor 
salesmen can keep their customers 
aware of the latest trends in many 
fields, the accurate up-to-the min 
ute product facts and application 
information thus obtained make 
the distributor salesman even more 
helpful to you 


The distributor's professional train- 
ing is reflected in the service you 
get when you buy G-E apparatus. 
For example, a tire manufacturers’ 
nylon cord plant found its power 
factor was only 76%-—a low that 
boosted power bills way out of line 
Cause was found to be an old syn 
chronous condenser. The distribu 
tor salesmen who helped with the 
power-factor check recommended 
substituting a bank of capacitors 
along each production line. Result: 
lowest cost in history per pound of 
nylon produced — power bills down 
$300 in one month. The capacitors 


will pay for themselves in 12 to 15 


months. Unusual? Not at all. The 
distributor’s continuous training 
makes cost saving recommenda- 
tions like this commonplace. 


The General Electric Distributor 
works closely with manufacturers, 
architects and contractors. He can 
provide the latest price informa 
tion, technical specifications and 
installation information for bid and 
estimate purposes. Should special 
problems arise, he acts as a reliable 
liaison between you and the sources 
of information which General Elec 
tric places at his disposal. 


To make the most of your distrib- 
utor's services have a talk with 
him; let him show you how to 
capitalize on his training, experi 
ence and facilities. If you don’t 
know your distributor’s name, 
write National Manager, Distribu- 
tor Sales, General Electric Com- 
pany, Schenectady 5, N. Y. S404 





These Are Some of the Products 
Sold by General Electric 
Apparatus Agents and Distributors 


® fractional-hp motors 

© 1-5 hp integral motors 

® gear motors 1/4 to 100 hp 

@ distribution and power trans- 
formers 

® instrument transformers 

® arresters 

© CLF fuses 

® cutouts 

® push buttons 

® manual and magnetic starters 

relays and solenoids 

electric instruments 

time switches 

heaters and soldering irons 

watthour meters and sockets 

air circuit breakers 

switchgear 

rectifiers 

capacitors 


substations 
@ Inductrol* voltage regulators 
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Protect Your Profits On 


“OLD WORK” INSTALLATIONS 


No. 545 GRIPTITE 


No. 500 with 
970 Support 
2" Deep 





No. 485 GRIPTITE 


No. 471 with 
970 Support 
2%" Deep 


EASIEST BOXES TO INSTALL Raco Griptite Boxes have made a big hit with 


FOR ANY TYPE WALL: contractors and electricians everywhere. They 
WOOD, WALLBOARD, PLASTER like them because they're both easy and profitable 


ONE SCREW ADJUSTMENT to install. If you haven't tried Raco Griput 


ANCHORS SECURELY: SPECIAL Boxes... investigate. You'll find that minutes 
ALLOY STEEL SUPPORT 


saved on the job put real dollars in your pocket. 


ORDER YOUR SUPPLY OF RACO BOXES TODAY 


(aS za ALL-STEEL EQUIPMENT INC. 


AURORA, ILLINOTES 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 





9 REASONS WHY THE NEW “ DIAMOND-BACK” ... 


General Electric L-69A delivers more light, 
goes in faster, services easier, costs less! 


Here are nine 
the General E i 
1500-watt general-purpose floodlight buy 


1 
feature Vhich make 


L-69A your best 


1 DIAMOND-SH 
An exclusive in the L-69A, the 
reflects light lik 


APED REAR REFLECTOR. 
I faceted 

back finely cut dia 
more light 

listributed light—-on 


inating 
2 CHOICE OF WIRED OR UNWIRED. You 
can get the L-69A pre-wired with four 
foot cable r bu i nwired, cut your 


ive to ten 


3 WATER-SHEDDING ASSEMBLY. New 
i makes large, perishable gaskets un 
: r floodlight in its class 

ng the L-69A! 


4 EXTERNAL WIRING BOX. 


faster, simpler with this eas 


y-to-get-at 
terminal box. Cable insulation life is in 
times 


creased many 


located away 


since terminals are 
from lamp’s heat 

5 LIGHTEST IN ITS CLASS. The 
weighs an easy-to-handle | 
it comes to you 


L-69A 
pounds when 
m (fully assembled) 
6 CHOICE OF DOOR GLASSES. Oniy 
the L 
tight 


with 
69A do you get a choice of water 
spun-sealed door glass or remov 
able, clamp-on door glass. Both are im- 


pact-resisting 

7 EASY TO RELAMP. Just unsnap two tog 
gle latches and 
reflector, lift 
reflector 
portion ¢ 


without bothering front 
off light (4-lb.) faceted rear 
and lamp housing. Removable 
in be clipped to trunnion bracket 
during relamping or cleaning 


Wiring is 


8 IT'S COOL! insulation, and 
wiring last longer in the L-69A, coolest 
operating 1500-watt flood on the market. 
New socket shell and housing designs re 
duce ‘‘baking”’ caused by lamp heat 
9 V-NOTCH AIMING. Easy external sight 
ing speeds installation, simplifies adjust 
ment for best lighting results 

Available 


narrow, 


Lamps, 


in four beam widths very 
medium, wide the 
L-69A is ideal for lighting sports and re 


reational areas, railroad yards 


narrow, 


industrial 
loading and storage areas, parking lots, 
shopping centers, etc 
Ask for the L-69A 
the diamond back 
your authorized G-E floodlighting dis 
tributor! General Electric Co., Section 
451-196, Schenectady, New York 


the floodlight with 


when you contact 
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University of Michigan's Switching Station 
Uses Youngstown “‘Buckeye’”’ Conduit 
to Protect Electrical Wiring Systems . . Permanently 


West Hespital Switching Station, 


Michigan, Ann Arber, Michigan 


Engineers: Commins & Barnard, Inc., 


Michigan 
Electrical Centracter: 


Electric Service Co., 


Arbor, Michigan 





University of Michigan’s new, up-to-the-minute, West Hospital 
Switching Station has positive, permanent electrical system protec- 
tion—thanks to Youngstown’s Pull Weight Rigid Steel “Buckeye” 
Conduit. Damaging elements such as water, moisture, vapor, dust 
and dirt will never cause electrical faliure—because ‘“‘Buckeye”’ will 
be on the job around-the-clock for the life of the building. 


Electrical systems that fail to function properly are definitely a bad 
investment—from any standpoint. So to make sure your installations 
are safe and efficient, always specify Youngstown “Buckeye” Con- 
duit—as so many of our leading owners, architects and contractors 
have done for years. 


Satisfied ‘‘Buckeye”’ users across-the-country report to us, “It’s easier 
to thread and bend—easier to fish wires through—and best of all, 
we get longer service life because it’s so thoroughly corrosion- 
resistant.” 


Leading distributors in all industrial and electrical markets are ready 
to serve you quickly and efficiently from their ample stocks. They’re 
as near as your phone—why not call today? 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steel 
General Offices - Youngstown 1, Ohio 
District Sales Offices in Principal Cities 


University of 


Ann Arbor, 


Ann 


Standard-threaded rigid steel conduit is the 
only wiring system approved today by the 
National Electrical Code as moisture-, vapor- 
dust- and explosion-proeof for use in hazardous 
locations and occupancies 
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You can control electric power 
of any manufacturing process 


much better, more accurately, more efficiently, with 


SORGEL D.C. Saturable Reactors 


THE CONTROL can be a small, simple SORGEL Reactors are designed to 
potentiometer, with stepless adjust- meet your exact requirements. Let us 
ments, or push button control, placed know what your problems and require- 
in any desired convenient location. ments are, and we will submit our 

recommendations with complete infor- 


mation. 
© Q 


Ter 


| a 
Rieieall - 




















D.C. Saturable Reactor with 


D.C. Saturable Reactor and Trans potentiometer control 


former, which regulates voltage and 
current by push button control 


Conventional Air-Cooled Substations 
Dry-Type Transformers SORGEL transformers, either dry-type 


or Askarel-cooled, are incorporated 
V4 Kva to 2500 Kva single phase in substations, complete with primary 
1 Kva to 3000 Kva poly-phase or secondary switchgear. 
All voltages up to 15 KV They are procurable with any type or 
make of switchgear, and from any 
substation manufacturer 








SORGEL 


TRANSFORMERS 


Sales Engineers in Principal Cities 


SORGEL ELECTRIC Co... 836 West National Ave., Milwaukee 4, Wis. 


1 ; on fe Cnee " he development, manttactturing and application of transtormers 
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Pane! Boards 
Standard and 
Custom Built 


Many electrical equipment items today look quite 
similar, have standardized ratings and specifica- 
tions... but there is one important difference — 
QUALITY. 

By QUALITY we mean design leadership, de- 
pendable performance, and precision workman- 
ship — three important features that make R & S 
electrical equipment for hazardous locations the 
standard of comparison. 

R & S electrical equipment is specified and 


: = | 
Manual 
Motor Starters 


‘ 


Circuit 
Breakers 


preferred by architects, contractors, designers, 
engineers and maintenance men in all types of 
industries. Feature for feature, item for item, there 
is nothing finer for hazardous locations than the 
R & S complete line. 

If you are concerned with the proper applica- 
tion of electrical equipment to eliminate dangers 
in your hazardous locations, let R & S help you 
solve any problem. 


E| 


EFS Push Buttons 
and Selector Switches 


ers 
Switches 
Combination 
Starters 


Magnetic 
Motor Starters 


R & S Explosion-Proof, Vaportight, Waterproof and Weathertight STANDARD STOCK LINES 
EXPLOSION-PROOF EQUIPMENT 


# Explosion-Proof Lighting 
Fixtures 


© Circuit Breakers 

© Combination Starters 
© Tumbler Switches 

© Motor Starters 


© Push Button and Pilot Light 


Stations 


® interlocked Switches and Combinations 


© Delayed Action Plugs and 
Receptacies 


© Unialarm 
© Monolarm 


© Standard and Custom-Built 
Panelboords 


® Disconnect Switches 
* Sealing and Flexible Fittings 


ELECTRICAL SPECIALTIES 
© SAF-T-ARC Plugs and 
Receptacles 


* Floor Boxes 


* Ever-Lok Plugs and 
Receptacles 


* Vaportight Lighting Fixtures 
© Dust-Tight Lighting Fixtures 


® Angle Type Plugs and Receptacles 
Write for Catalog 56— 4 


© FS and FD Boxes, Receptacles 
and Switches 


© Marine Switches, Receptacies 
and Fixtures 


© Underwater Lighting 


* Junction Boxes 


0-24 


RUSSELL & STOLL COMPANY, INC. + 125 BARCLAY STREET, NEW YORK 7, N.Y. 


PRECISION-BUILT ELECTRICAL EQUIPMENT — SINCE 1902 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


MAY, 1957 





@ RECTANGULAR SIMPLETS 


with covers and receptacies in 
standard hub styles and sizes 
Tapered thread and no-thread 
Popular L, LB, C, T, LL, LR 
LRL and many others, including 
double-face and flange units 


@ FS and FD SIMPLETS 


Threaded and no-thread series 
Single and gang units with de 
vice interchangeability feature 
Covers include cast vapor-tight 
types with cork of neoprene 
gaskets 


@ ROUND SIMPLETS 


Includes G, GRP, GRLF, H 
SE, SEH, P, PM, OS and OSI 
et series, in variety of hut 
styles and sizes. Cast of steel 
covers with cork or neoprene 
gaskets. OSL and GRIF types 
ideal for embedding in con 
crete ! 


@ SIMPLET WEATHER-PRCOOF 
JUNCTION and PULL BOXES 


Used in subways, underpasses 
bridge abutments. Type with 
4 hubs, type B with 4 hubs at 
convenient 30° down angle. Ex 
tension ring gives greater depth 
fits smaller diameter devices 


@ VAPORTIGHT FIXTURES 


for universal application. As 
sorted sizes and styles includ 
ing popular VW for masonry 
walls, VU for exposed systems 
VO for mounting to sheet metal 
boxes. Same base with adapter 
provides quick changeover from 
100-watt to 150 of 200-watt 
units. Long-lasting aluminum 
parts require no attention for 
years. Complete accessories in 
cluding reflectors available 


@ HANGING DEVICES 


include the ALC for use with 
incandescent systems. Accesso 
ries, trigger hook lock assem 
blies, pendant loops, and others 


@ VAP-OIL-TITE CONNECTORS 


for use with vapor and oil 
tight flexible metal conduit 
Provides positive seal, prevents 
costly shorts and down-time ! 


@ “PRICTION-SET" FIXTURE 
HANGERS align light 


ing systems with a twist of the 
wrist. Complete assembly 


@ NEW! LOW-COST FIXTURE 
HANGER = with 48° coral ad 


jusement. Provides fast, low 
cost mounting right on boxes 
Complete with chains, hooks 
and cord clips 


Ask your wholesaler to 
show you the new, 
complete line 

Catalog X-2000 


Pioneers in Conduit Fittings 
and Electrical Specialties 

















DELIVERY... 


CL, 


SIMPLET 


CONDUIT FITTINGS 
and ELECTRICAL 
SPECIALTIES 


DELIVERED FROM STOCK 


You can get these conduit fittings and special- 
ties quicker than any others in the industry 
. . . Because, Ideal-Simplet always maintains 
volume stocks at the factory ready for extra- 
fast delivery service. When you insist on 
Ideal-Simplet products by name . . . you can 
be sure you'll get your requirements when 


you need them! 


Makers of the Fittings With 
These Outstanding Features .. . 


@ UL Approved @ Field service help 


@ Strong, rugged, durable @ Covers packed with LB, 
@ More work area inside— C, E, T, LL, LR and LRL 
screws in corners—no Ae 


ghetnesiiens rectangular fittings if 


you prefer. No more 


@ Ground surfaces for : 
searching for covers. 


tighter cover, gasket seal 
@ Fastest delivery in the @ Hundreds of styles and 
industry sizes available. 


ORDER FROM YOUR WHOLESALER ... NOW 


SIMPLET FITTINGS, Inc. 


A Subsidiary of Ideal Industries, inc 


1041-E Park Avenue, SYCAMORE, ILLINOIS 
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ARCHITECT 


Pomerance and Breines 


ENGINEERS 


Seeleye, Stevenson, Value and Knecht 


CONTRACTORS 
struction Corp 


GENERAL 
H.R. 
CONTRACTORS 


ELECTRICAL 
! installation Co 


J. Electrica 
ELECTRICAL DSTRIBUTOR 
Jos. Kurzor 


Exclusively 
CRESCENT WIRE 


ELECTRICAL CO 


STRUCTION AND MAINTENANCE 


MAY 


1957 





Why it pays to specify 
PHILITE lighting fixtures 


In Philite lighting fixtures you get quality 
construction and experienced, forward-thinking 
engineering. This insures top lighting 
performance, long service, and savings 

in installation and maintenance. A complete 
ine for fluorescent and incandescent 

lamps, for office buildings, schools, stores 
hotels, institutions, factories and public 
buildings. Proven in nation-wide installations 
Field cooperation by conveniently located 
Philite sales engineers. Write for 400-page 


planned lighting catalog 





OUTSTANDING PHILITE INSTALLATIONS 


Socony Mobil Building - Seagram Building 
versity of Pennsylvania General F ds ¢ p 
Federal Reserve Bank - Detroit Neur ypsychiat 
Hospital « De ighnut Corp of Amer 1 Bethlehen 
rp Board of Transportati yn Johns 
Manville Corp. - Koppers Building « Lever H 
Schools — nation-wide - Associated Hospita 
Belt Company Great American Insurance C 
Camden National Bank - 425 Park Avenue Office 
Building, New York City 43 Park Avenue 
Office Building., New York City 











RUBY-PHILITE CORPORATION lite 32-02 QUEENS BLVD., LONG ISLAND CITY 1, N. Y 


PROVEN 
LIGHTING 
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- aan ig \ 
' “BM” #100 


Cutter for “a, % 
and 1” E.M.T. 


the original Insulated 
concrete-tight 


INDENTER © ~ £1 ne p08 
FITTINGS 
for E.M.T. 


“BM" #600 


Changeable Jaw Indenter 


Cross section 


BM607 INDENTER FOR 1%” FITTINGS 
Pocket Size—Only 10” Long! 





— BRIEGEL METHOD TOD ._O) 





O07 FAT FEND O) 





Briegel Representatives 
from Coast to Coast 


3. H. Akerman Herbert L. Jones A. Lee Clifford 

813 Sistina Avenue 745 Ohio River Blvd ro bene — 4 All B-M indenter Fittings are U.L. 
Indiance i 

Coral Gables 46 Flor da Pittsburgh 2, Pennsylvania Aegina : Mabesea 444? Approved as concrete-tight and 

Phone: Mohawk 7-3864 Phone: Linden 1-6684 e all Compression Fittings as rain- 


bd e Walter S$. Nash tight as well as for general use 
Harry C. Andrews Co. Allevin & Associates,inc. 2101 Tula Street, N.W (File Card £10663). Also comply 


5440 Gravois Avenue 1200 So. Peters Street Atlanta, Georgia With Federal Specifications 
St. Lovis 16, Missouri New Orleans, Lovisiana Phone: Elgin 8071 W.F.406 
‘ « 
© hon lane 8 9 
Phone: “— n 1-7373 Phone: Tulane 6480 & 6487 =p on in Sectrical SelesCe. 
7 bd 935 Stanford Avenue 
Crescent Electric Sales Co. H. A. Maggiore & Son Los Angeles 21, California 
1800 N. Humboldt Blvd 15 Carleton Street Phone: Tucker 122445 
Chicago 47, Illinois Cambridge 42, Mass bd 


= i 

Phone: Albany 2-2600 Phone: Kirkland 7-4954 Vaikus - Kissel 

e e 1711 Kelly Street 

Dall 1, Texe 

R.L. Cunningham Electric Co. Ernst F. Hauch Co, Phone: Homi ton 8.7388 
843 South Front Street 1282 Folsom Street . 
Philadelphia 47, Pennsylvania San Francisco 3, California W. W. Wheet & Sen 
Phone: Lombard 3-3660&3-3109 Phone: Hemlock 1-1828 2219 4th Avenue 

e © Seattle 1, Washington 
L. J. Crews R. C. Handy Sales Co. Phone: soneee 6222 
1725 Arlington Rood 4811 Excelsior Blvd Arnold J. Young Co e 
Richmond 20, Virginia ~ 


Minneapolis, Minnesota 12600 Hamilton Avenue 
Phone: 4-2273 Phone: WAlnut 6-2939 Highland Park 3, Michigan 


e s Phone: Townsend 9-508604 1 G A LVA, ® I L L 4 N @) i $ 


Curtis Sales Corporation L. D. Hood Sales ° 

3231 Warrenville Center Rd 1133 West 8th Averve Todt earn Company 
Shaker Heights 22, Ohio Denver, Colorado New York 38, New York 
Phone: Skyline 2-0225 Phone: Acoma 2-800] Phone: Worth 4-6270 


SOLD ONLY THROUGH ELECTRICAL WHOLESALERS 
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rrent Motor 


KINAMATIC «4 new standard 


in direct-current motors, 
gives your machines wider 


speed ranges, greater output 


To meet modern industrial needs for faster, more auto 
matic, more continuous production, General Electric has 
lesigned an entirely new direct-current motor the d- 


Kinamatit 


Designed for Automation Now, a direct current motor 
has been designed for the modern job it has to do ~— either 
as individual motor drive or in regulating systems. The 
w General Electric d-c Kinamatic motor supplies the 
vide speed range and versatility required for today’s 
manufacturing methods. It 1s designed for the close con 
trol of machines and split-second timing of processes 
essential to higher output 
Accelerated Production The new d-c Kinamatic motor 
vill modernize your equipment, give it increased power, 


higher speeds, greater output capacity. With the quick 





icting G-E Kinamatic motor, your machines will process 
Atte . i greater variety of products faster easier 
— and with less maintenance and spoilage 

More Powerful By combining advanced design with 
improved materials and manufacturing techniques, 


General Electric engineers have packed more power into 





the entire Kinamatic line. The powerful Kinamatic motor, 
with new stamina and durability, is ready to become one 
of your most effective weapons for keeping costs down, 


for meeting competition, for boosting productivity levels 


P Sa ; ee Engineering Help Industrial specialists in 149 con 
* veniently located General Electric Apparatus Sales 


Offices have the complete story on how the new d« 





; Kinamatic motors and generators can benefit your 

operation. For full details, contact your G-E Sales 

Representative, or write for Bulletin GEA-6355. Direct 

y Current Motor and Generator Department, General 
Electric Company, Erie, Pennsylvania. 


* Trade Mark of the General Electric Company 





Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 


Ee 





FROM HOMES ...TO HOTELS 


Ventura Attic Fans move large volumes 
of air quietly... at low cost! 


Here's how to save a sale when cost, or lack of a duct tem 


perating 


rules out air conditioning: comlort cooling with quielo} 


American Blower Ventura Attic bans 


Just one type of fan, in certified ratings, can be used tor both 
vall and ceiline installations. On ceiling installations, the fan 
is available with a set of sic panels rubber cushion Lips and 
all necessary hardware. You can attach the panel in minutes 
rivht on the job! For wall mounting, the fans are complete 
ready to install 


\nd, think of the inventory space this saves! Just stocking 


one basic lan in 24 Y and S6-inch sizes handles everything 
ra Attic Fan 


from ranch and colonial homes, to a variety of commercial 
iin mounting 


appli tLicns 


Why not get tull details, today, trom our nearest branch 
olhice Or write American Blower Division of American 
Standard, Detroit 32, Michigan, ton Canada: Canadian Sires 


proctre is, \W ilsor, Qontario 








tura Attic Fan, for wall al inting Division of American-Standard 
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Tube weld 


_——* SET SCREW 
COUPLINGS 
and CONNECTORS 





Pre-Set and Staked screws! 


No costly, time-consuming backing out when inserting 
conduit! 


Precision-made, one piece, solid steel tube — heavily 
plated and resized for uniformity! 


Far surpasses UL requirements. 


Tube-weld fittings NOW available in '2”, %" and NEW 
1%" sizes. 








ELECTRIC TUBE PRODUCTS 


A Division of Berger Machine Products 
74-16 Grand Avenue, Maspeth (N.Y.C.), N.Y.- DEfender 5- 
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Installation Costs Cut 14 
with New Rapidjust Brackets 


@ Rapidjust, an exclusive new mounting bracket introduced on the 
new Curtis Sky-Lux series of large-area luminaires, lets two men do 
the work previously requiring three men. Sky-Lux, in surface-mount 
and flush or flange recessed types, is available in 2’ x 2’, 2’ x 4’ and 
4’ x 4 sizes with white CurtiCell; flat, concave and dished concave 


acrylic plastic diffusers; Alba-Lite glass and plastic louver bottom 


closures. Recessed Sky-Lux luminaires featuring the new Rapidjust 


mounting brackets can be used in all standard type acoustical sus 
pension ceiling systems. The new Rapidjust bracket also eliminates 


yokes or support straps, providing quick, safe and economical 


installation. 


SEE A RAPIDIUST EQUIPPED SKY-LUX DEMONSTRATION CALL YOUR CURTIS REPRESENTATIVE 


CURTIS LIGHTING, INC. 
6135 W. 65th ST., 


CHICAGO 338, ILL. 


in California in Canada 
242 S. Anderson St 195 Wicksteed Ave. 
Los Angeles 33, Calif. Toronto 17, Canada 


Walter Juergens, 
Juergens Electric, 
Hammond, ind 
“With Rapidjust 
two men install the 
same 4° x 4° unit 
that used to take 
three men."’ 


Rapidjust brackets instantly engage ceiling 
members so that only two men are needed 
for installation 


Edward C. Minas Co., Hammond, tnd 

architect: Bachman 4 Bertram, Hammond, ind 
New 4° « 4° Sky-Lux luminaires installed 13 0o.c. in 
10° ceiling. Initial footcandies: 50 


Spring-loaded Rap- 
idjust brackets are 
released: unit is self- 
supporting on ceil- 
ing members. Align- 


F Loosen wing nuts 
Lift recessed Sky- om as on inside of unit 
Lux into plenum. . 


Rapidjust brackets 
held flush to unit 
by retainer clip. 


ELECTRICAL 


one-half turn and 
move Rapidjust 
brackets down in 
slot 


CONSTRUCTION AND MAINTENANCE 


ment and final posi- 
tioning is done by 
setting unitandtight- 
ening wing nuts. 








\\ 
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Twistout plugs engage bus bars with but a simple twist... 
make it a matter of seconds to add a light and connect it. 
Trolleys are also available to give real mobility to power 
tools. Rated capacity of duct is 50 amps, 250 volts or 
50 amps, 300 volts. 


Your BullDog field engineer will be pleosed to fill you in 
on all details about Trol-E-Duct and the many other BullDog 
electrical products. He's an expert in everything from safety 
switches to unit substations . . . can be of real service in 
helping you win more customer satisfaction, 


Here’s lighting mobility to suit your customer’s changing needs! 


When a plant production line changes—when institutions or offices must 
rearrange equipment or furniture—a costly lighting problem usually 
shows up. That's where BullDog Universal Trol-E-Duct” comes in. It's 
the original flexible power system that both feeds and supports lights 
and small power tools—and with complete safety and efficiency. 
Lighting fixtures can be located anywhere along its length—rearranged 
without costly work shutdowns. New connections can be made with 
just a simple twist! 


Like all electrical distribution equipment by BullDog, Universal Trol-E- 
Duct offers so many advantages over ordinary systems that it almost 
sells itself. See your BullDog field engineer or distributor for complete 


details on the entire line of BullDog equipment. BEPCO 


BullDog Electric Products Company, Detroit 32, Michigan. + A Division of I-T-E Circuit 
Breaker Company « Export Division: 13 East 40th St., New York 16, New York. In Canada: 
BullDog Electric Products Company (Canada), Ltd., 80 Clayson Rd., Toronto 15, Ontario. 


IP IT'S NEW... 1F IT'S DIFFERENT... iF IT'S BETTER. 


BU LLDOG 


ELECTRIC PRODUCTS COMPANY 


A DIVISION OF [.T-E CIRCUIT BREAKER COMPANY 





INCE we've been making electrical cable at American Steel & 
Wire since 1891, customers often ask us how they can best 
plan for future wiring needs. They’ve seen the shocking cost of 
plant modernization programs in buildings that were not de 
signed with foresight 

Electrically speaking, you’re going to need a flexible wiring 
system, one that can be enlarged or revamped with ease. To lots 
of designers today, that means a feeder system that is not 
permanently sealed in rigid conduit, frequently buried under 
tons of concrete and, in case of damage, frequently unrepairable 
All of these problems are solved when you install flexible 
Armorlokt in an open-rack system. 

Initial installation is not difficult. Extra feeders can be added 
easily at any time. Special feature: Splices can be made any 
where along the cable’s length. The pictures on these pages show 
how adaptable and flexible such a wiring system can be 

Tiger Brand Armorlokt is made in a complete range of sizes 
and constructions. Ask your AS&W salesman 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AVANT 


\" 


‘a m 


Cable is pulled through the racks. Pulleys ease 
it through at each turn 


Winch on truck does the pulling. Crew members talk to each other with 
telephones. 
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Armorlokt terminates easily. Flexibility of the cable elimi- Small radius or large radius curves are easily handled, 
nates fussy joint work. Space is left for future cable. 


Imagine how this would look using old-style conduit. Now Splices can be made anywhere, an important feature if 
it's neat and accessible. cable is damaged in service. 


— 


eg 

é 

eu fe USS TIGER BRAND ELECTRICAL WIRE & CABLE 
ys y 


A STANDARD TIGER BRAND CABLE FOR BVERY SPECIAL JOB 


SASBESTOS WIRK AND CABLE ®VARNISHED CAMBRIC CABLE 


© MOLD CURED PORTABLE CORD SINTERLOCKED ARMOR CABLE 

SSHOVEL & DREDGE CABLE SSPERECIAL FPURPOSR WIRKk & CABLE 

PATER & LEAD CABLE SC ARRIAL, UNDERGROUND AND SUBMARINE CABLE 
r > > +r . > 


r-aU STATES 6:F S38 & 
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NEw, SMALLER 

DT-3 TRANSFORMER 
SAVES 36% 

OF THE USUAL 
INSTALLATION COST 








I neemanees 
27” NEW ~ 
~ 
' 
New Westinghouse DT-3, three-phase transformer available up to 4800 volts, 45-300 kva 


45” OLD 


The new DT-3, 3-phase dry-type transformer is the biggest 
stride in many years in bringing you moneysaving installations. 
Here’s why: 

1. 25-51% smaller than Class B, 80° 3-phase transformers. 
2. New core and coil design slashes weight 17-32%. 
3. Noise levels average 12-13 decibels below NEMA Standards. 
These smaller, lighter, quieter transformers are easier to 
handle, can be mounted quicker, and fit more easily into con- 
venient, close-to-load points. Installation cost is only 24 that 
of three single-phase units; completely interconnected and 
tested at the factory—just mount and connect leads. The 
official NECA Manual of Labor Units shows 14 hours of labor 
saved when installing one 3-phase, 45-kva transformer as 
against three single-phase units. Westinghouse DT-3 trans- 
former weight advantage further increases this saving. 1. Easily accessible terminals, 2. Tap 
' , . ‘ : : changer. 3. Core and coil float on ex- 
lhe new DT-3 transformer is designed with Group III clusive, isolating vibration dampers. 
insulation—exclusive Westinghouse Silclad—for 150°C rise; 4. Large terminal compartment at 
nonorganic silicone base. CASE TEMPERATURES ARE bottom where air is at cool ambient tem- 
LOWER THAN UNDERWRITERS’ STANDARDS. perature—high-temperature cables 

not required. 
Call your Westinghouse sales engineer, or write Westinghouse 


. ; “ : 3 ; : COMPARE WEIGHT SAVINGS RESULTING FROM USE 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 4-70770 z 


OF HIPERSIL® CORE STEEL 
kva (W) |Mfg-A B C D E F 


You CAN BE SURE...1F ITS SER. 


521 | 580 | 920 | 815 | 957 | 580 | 870 
657 | 820 | 1275 | 1145 1500) 915 | 1475 


. we 2%| 876 | 1175 | 1710| 1600 | 2070 | 1325 | 1950 

eS s t 1 n O u S e 1042 | 1500 | 2300 | 2060 | 2400 | 1600 | 2400 
) 1480 | 2630 3000 3150 3150 3475 

1718 3100 3900 | 4300 3800 4100 
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\ here’s a riddle that’s easy to answer... 





brand new... 


KILLARK 


Plugs and Receptacles 


Here's truly a specialized electrical fitting discovery of value to you 

the result of years of research. And because the brand new Killark Plugs 
and Receptacles are designed for years and years of service, they offer 
your customers the performance they are looking for you the profits 


you want. Check these made-to-last features 


e TWO TYPES explosion proof and weather proof 
e SIZES from 15 to 100 amp 
@ MANY STYLES built of special Killark aluminum alloy for 


long-life, trouble-free operation 


Write for this 
FREE ILLUSTRATED LITERATURE 
lists sizes, specs, other 


useful information. 


Alumalet —A fitting name to remember. 


ELECTRIC MANUFACTURING COMPANY. 


Vandeventer and Easton Aves. St. Louis 13, Missouri 
69 M Ss). N. WwW Dallas 1903 Griffin St Philadelphia 2014 Chancellor $1 
SALES OFFICES and posto 49-51 D St Denver Pittsburg 4830 McKnight Roa 


. , 1073 Galapago } 

nie . 278 Johnson 5S! 

WAREHOUSE STOCKS 528 West Adams $1 Detro 8319 Mack Ave San Francisco 7\4 Harrison St 
1031 Meta Or Los Angeles 412 Seaton 51. Seattle 4130 First Ave.. So 

w urge ER CMG CD , 

Baltimore 11 5th § ansas Cit 4 « oy, ‘ 

SALES OFFICES WwW. 25th a4 y, Mo 616 W. 26th St New York 600 W. 1O1st St 

‘ mt s eapo 826 Andrus Bidg 


use Stocks throughout Canada 































uses UPTEGRAFF 


load center transformers 
in expanding plastics division 





From Maine to Texas, you'll find Uptegraff transformers considerable savings in total cost and improve the power 
t bei stalled new or expanding industries. In the characteristics. Being liquid filled, they provide the maxi- 
case of Celane Corporation, Uptegraff load center mum in efficiency, insulation strength and overload 
transformers provide power for a new plant of the plastics capacity. 

division. Located near Houston, Texas, this plant pro- Uptegraff makes a complete line of liquid-filled (oil or 
duces polyethylens askarel) and dry type—(Class B or Class H insulation) 
For more tl thirty years, Uptegraff has maintained load center transformers. Including the latest design 
<a aggressive leadership in the making of transformers—by features, these transformers insure easy installation, long 
constant research and development, new and expanding life and low maintenance. In addition, Uptegraff manu- 
ead facilities, and manufacturing know-how. Uptegraff trans- factures Power, Distribution, Instrument and Specialty 
formers on the job at Celanese is another example of how transformers. Designed and built to more than meet 
Uptegraff keeps i tep with industry growth. These NEMA, AIEE and ASA requirements, they are fully 

transformers, located near the center of the load, assure ruaranteed. Write for descriptive literature today. 







UPTEGRAFF 


——- 


nap 











y 4 yy 
— wm — rm 
«5S ee. 
— sy } Ret Me eB an 2 t= 4 pie bist ae a. — 
This Uptegraff transformer (above) three-phase, liquid-filled, Type OLC-oil These two Uptegraff transformers are each rated at 1000 kva, 12,500 
" immersed, is rated at 750 kva, 12,500 to 480 volts. to 480 volts. 
. The Uptegraff liquid-filled transf t the left ted at 1000 k 9°. °. Sraun aCe. 
1e ptegra iquid-Ttillec ranstormer a 1e le 's rated @ va, 
12,500 to 480 voits—heips supply the power requirements for the new Electrical and Engineering Contractor: + 1000 South Fremont Street 


Celanese Piastics Division plant. Aihambra, California 


R. E. UPTEGRAFF MANUFACTURING CO. 


Scottdale, Pennsyivania 





Threads Conduit in S@COMAS —tetecce rn poatie veritie compact Deere vorety 


of jobs faster, better 


..ethe Lawco, Jr. 
PORTABLE PIPE THREADER 


Here’s the answer to those slow, tiring, hand-threading jobs. 
The Lawco, Jr. Portable Pipe Threader does the work in sec 
onds. This modern portable power tool threads the smallest 
to the largest conduit. Simple adapters and speed reducers 
handle pipe from 44-inch to 6”. 

lis operation is simple. Just position Lawco, Jr. on the Augering operation with Post hole application using 
conduit, press the trigger, and the power unit drives the 
cutting dies. You're finished in no time, and right at the loca- 
tion where you are installing the conduit. 


Lawco, Jr. Efficient in vertical square shank. Lawco, Jr 
or horizontal operations does it faster. 


And Lawco, Jr. comes in handy for other jobs, too. Several 
are illustrated at the right. In addition to these applications, 
you can use your Lawco, Jr. for driving nuts and bolts, and 
hoisting weights up to 500 pounds 

This light weight (20 Ibs.) tool is precision built for years 
of service. Write for details 


VELOCITY POWER TOOL CO. 


201 North Braddock Avenue, Pittsburgh 8, Pa. 


There's nothing better for pulling wire through condyit than 
the Lowco, Jr. The unit's portable feoture speeds work 
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HERE'S HOW THE ADVANCE SERVICE-STOCKING 
DISTRIBUTORS’ PLAN WORKS TO BENEFIT YOU 








ADVANCE AUTHORIZED 
SERVICE-STOCKING 
DISTRIBUTOR 








ADVANCE TRANSFORMER COMPANY has appointed 
over 600 Service-Stocking Distributors throughout the United 
States who are participating in this nation-wide program. These 
authorized distributors carry a complete stock of all popular 
ADVANCE ballasts to give immediate replacement service for 











All ADVANCE fluorescent lamp ballasts carry a two-year 
warranty and are replaced without charge. The ADVANCE 
label is your assurance of dependable, efficient performance at 
lowest cost . . . the result of years of research, engineering 
and development. 








any make fluorescent lamp ballast whenever replacement is nec 
essary. Simply bring the inoperative ballast to any ADVANCE 
Service-Stocking Distributor. The ADVANCE cross-reference 
guide shows at a glance the replacement needed, and in a few 
moments, you can be back on the job with the correct ballast. 


The ADVANCE Service-Stocking Distribu- 
tor Program enables you to give better service 
and greater customer satisfaction. 


The plan works equally well for all ballast users 

. if you are not now utilizing ihe ADVANCE 
Service-Stocking Distributors’ Program, write today 
for complete details 


TRANSFORMER (C0. 


2950 NO. WESTERN AVE CHICAGO 18. HL USA 





Carlos B. Schoeppl, Architect 

Sasnett Engineering, Inc., 
Engineers 

Frank J. Walker, 
Genera! Contractor 

Delta Electric Company, 
Electrical Contractors 





Coral Sea Towers, Miami Beach's newest 
luxury cooperative apartment, is the latest 
addition to the growing list of residential, 
commercial, industrial and institutional build- 
ings in which Frank Adam equipment for the 
control and distribution of power and light 


has been installed. 


That is the consensus of many of the top-ranking contractors of the country. 
And for good reason. 


These men know from practical experience that equipment designed and produced 
by Frank Adam Electric Company for the control and distribution of power and 
light is not only rugged in construction, easy to install, but will give safe, efficient, 
long-lasting and trouble-free service. And because it requires less maintenance, 


it means more satisfied users. 


Give your customers the tops in power and light control and distribution. Recom- 


mend equipment bearing the trade-mark @. You will be glad you did. 


For complete information about all Frank Adam 
products, consult your nearest (@ representative listed 


in Sweets, or your nearest (@ wholesaler. 
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METER SOCKET 
PANELBOARD— which 


features individual circuit 





breaker and meter socket 
for individual apartment 
built into one standard 
enclosure. 





SHUTLBRAK SWITCH—Type 
SAHD, a heavy duty, horsepower- 
rated switch. Features quick make 

and quick break, made possible 
by a shuttle mechanism with 
heavily silvered contacts which 
roll under pressure and improve 


with use. 





LCQP12-3L10 WITH 
DOOR — Standard 
load center unit with 
12 or 20 QP circuit 
breaker branches 
furnished complete 
with door. 





SEPF633NF—Pull-out type switch, 
60 amperes, 3 pole, 3 fuse 240 volts. 


FRANK ADAM ELECTRIC COMPANY 
P. O. BOX 357 3ST, LOUIS 3, MISSOURI 


makers of 
busduct + pane/lboards + switchboards + service equipment 
safety switches + load centers + Quikheter 
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1 Type MD* 
im and t 
rdage 

J with rubt 
prene jacket 


/ 
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“~~ pes i 

PREVENTIVE MAINTENANCE gets top 
priority from industrial management... so when the job calls for 
an industrial application of Portable Cord, specify the 
product with “built-in” PM! Diamond Portable Cord and Red-D-Prene* 
assure the industrial user maximum protection against 


Diamond DT X* Non-Metal- costly downtime caused by cord failures. The tough, oil and 
lic WHITE Sheathed Cable. ‘ 
Non-sticking, smooth and 
easy to pull. Clean to handle Red-D-Prene, first portable cord produced in Industrial Red, 


abrasion resistant sheaths give long wear, reduce maintenance costs. 


does not flake off! is readily identified ... thus minimizing accidents. 


BD 


WIRE and CABLE Company 





Sycamore, Illinois 
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for fast arc interruption... 
without blowout coils 





th £ 
° SY 


Arc across contacts as 


Strong blowout action 
they start to open, 


forces arc to center, 





X ; / 
3. - f 


Arc rupturing. Contacts fully open— 


arc extinguished, 


Simplified mechanical design 


@ Streamlined clapper-type construction elimi- 
nates many parts. 


@ Accessibility simplifies maintenance and 
inspection 


@ Installation is fast and easy . . . sensible en- 
closure dimensions provide ample wiring space. 


ACBO is an A Chalmers 


ALLIS-CHALMERS 
TYPE 425 CONTROL 


featuring ACBO arc-centering 
blowout chutes for 50 to 400 hp 


The advanced electrical design of Allis-Chalmers Size 
4, 5 and 6 control incorporates a modern principle of 
are interruption for low voltage, high horsepower ap- 
plications. The ACBO arc chute utilizes principles 
of magnetic action and thermal convection to center, 
rupture and extinguish the arc . . . quickly. Fast arc 
interruption assures maximum contactor efficiency, 


improves performance — greatly prolongs contact 


and chute life. 











Z 


‘— any application 
Type 425 control offers a wide selection of starters 
and contactors for any application. For detailed 
information, call your A-C Control Distributor or 
your local A-C District Office . . . or write Allis- 
Chalmers, General Products Division, Milwaukee 
1, Wisconsin. Ask for Bulletin 14B8615. 


.. w ALLIS-CHALMERS 
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ELECTRICAL CONTRACTORS! When 
you re looking for new construction busi 
ness, you Il see many more active prospects 
if you have the kind of vision you get with 
Dodge Reports. In short. . . 


We help you focus on live prospects 


Looking around at random, chasing rumors or waiting for someone to call are 
costly, wasteful ways of finding business. And so unnecessary — when Dodge Reports can 
show you precisely what construction jobs are coming up and when. Learn the 


facts about this profit-building service. Mail this coupon today. 


" cael 


TO: DODGE REPORTS, DEPT. 93, 119 WEST 40th STREET, NEW YORK 18, N. Y, 


Yes! I'd like to pin-point my prospects by knowing in advance who’s going to build 


what, when, where. 
I want to know whom to contact and when to submit bids 


I'd like to see some Dodge Reports and I'd like a copy of your booklet that tell 


how to use this accurate, daily, up-to the-minute construction news service 


I understand that I can pick just the area and type of construction activity that 
interests me. Also, that I won't have to wade through mounds of data to find the 


information I need. 
i'm interested in General Building House Construction Engineering (Heavy Construction) 


in the Following Area 


\\ Pita, : 


\ fy, 
~~ 7 


Dodge Reports 
For Timed Selling to the Construction Industry 
“tf \ ‘ 
fri fy 
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Easier to Wire...Costs Less to Install 





sryant’s compact new No, 9306 50 ampere 250 volt heavy duty 
receptacle ts designed for maximum wiring space (see cut) 
and minimum installation cost. Mounts flush in standard single 
gang box. Especially recommended for residential 

and commercial application: 


Pius These BRYANT Quality Features 


Spring brass contacts provide greater electrical conductivity . 
Pressure type terminals recessed for safety. Easy to wire 
Accommodates No. 6 wire. Rugged construction. Securely 
locked-in mounting plate Wire strip gage Illustrated 
with No. 9301 single gang plate. No. 9302 two-gang plate 


also available 


Specity Bryant from Your Electrical Distributor 


HAN 














BRYANT ELECTRIC COMPANY 


D, BARNUM STATION, BRIDGEPORT 2, CONN 
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FROM THE SERVICE ENTRANCE, 
eight busways, each 4,000-amp capacity, run across 
basement ceiling with four busways diverting to each of two 
electrical closets. Aluminum busway systems are high-conductivity 
aluminum bus bars enclosed in ventilated sheet steel housings— 
they cost 15-25% less than copper systems, weigh 35% less 
and occupy 80% less space than cable and condvit. 


rm “hy ; 
erent 
ma oy RX : e 


Aluminum busways handle 


20-KWHR LOAD per SQ FT per YEAR in 
Socony Mobil Building 


New York’s 45-floor Socony Mobil Building is 
the world’s largest air-conditioned office build- 
ing. It is also one of the best lighted. To handle 
the tremendous electrical load of 20 kwhr per 
sq ft per year, aluminum busways were speci- 
fied. More and more aluminum busway sys- 
tems are being used in buildings and plants. 
Here's why. 

Compared with copper busways, aluminum 
busways cost from 15 to 25F less. They handle 
and install faster and cheaper because they’re 
as much as 35% lighter. 

Aluminum busways occupy only 20% of the 
space required for an equivalent conduit system. 
At today’s high rental values for air-condi- 
tioned office space, this space saved by busway 
systems adds substantial additional income. 

All the major manufacturers of busway sys- 
tems offer units made with low-cost, high-con- 


ELECTRICAL CONSTRUCTION AND 


ductivity Alcoa® Aluminum. When you need 
a modern, flexible, economical electrical dis- 
tribution system, use busways made with Alcoa 
Aluminum. Aluminum Company of America, 
2302-E Alcoa Building, Pittsburgh 19, Pa. 


SOCONY MOBIL BUILDING 


Owners: Galbreath Corporation— John W. Galbreath and Peter B. Ruffin 
Architects: Harrison & Abramovitz 

General Contractor: Turner Construction Co 

Electrical Engineer: The Firm of Edward E. Ashley 

Electrical Contractor: Fischbach & Moore, Incorporated 

Bus Duct System: Westinghouse Electric Corporation 

Photograph from Westinghouse 


‘ > 
GES 


_¥ ALCOA 0 (Ay 
ALU AAINU AA THE ALCOA HOUR 


Television's Fmest Live Drama, 
Alternate Sunday Evenings 


Your Guide to the Best in Aluminum Value 
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Even in dirty, 
dusty, damp, muddy 
conditions —this barrier 
snuffs the arc! 


QuetArc has the barrier an arc can’t cross! 


QuelArc isolates each pole in its own chamber 
behind a pher barrier that effectively in 
pre of mi 





QuelArc Current Rupturing Connectors 
: UL Listed —600 Volts AC, 250 Volts DC 
id, dampne 20, 30, 60, 100 and 200 Amperes 


non-ex} \\ 1ust me x - 
QuelArc has insulating paths several! tim yer a lt 


Extension 


Double-action, Arc-Quenching effect is achieved by 
the dk motO 


f QuelArc’s tandem arc-snuffing chamber 
QuelAr nnectors may be coupled or uncoupled at \ ( } 
f load with maximum safety ‘ 4 
wz 


IT COSTS NO MORE | Panelboard 


} 


ra 


THE PYLE-NATIONAL COMPANY 


WHERE QUALITY IS TRADITIONAL 
1344 N. Kostner Avenue, Chicago 5], Illinoi 


sport Deporiment 
NY. @ Ind “ Department. Rocke International Cor, th St, New York 16, NY 
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How to net a runaway jet 


at the end of the 
i i the AAF Intercep 
tor Base on Long Island, N, ¥ a life 


aver for jet fighter 


mendous bolt of lightning that struck the 


end of the runway 
ential to get the barrier 
yain a oon a po ible. 
Attached to he ivy at ’ . . SUES ckwell Base ' 
top 30,000 II of runaway ing ! at Installation Offic 


Electrician, put 


at 160 mph ) ‘ Wi 10 e available 
wed AIO in turn contacted Sgt 


Phat’ 


o concerned 


Last year barriers of this type 
the Air Force 


why base personnel were 


Purchasing and Contracting who di 
4 
pensed with the usual “red tape.” 


ome $78 million 
torm last im 
mer knocked out the cable supplying 
power to the barrier installatior 
Already spliced in 


1100-foot cable wa 


when a severe electrical The Sergeant called Circle Wire and 
Cable dire¢ tly, explained the emergency 
and asked whether he couldn’t have 
2200 feet of single conductor, 600 volt, 
Type RR cable picked up right away 


everal places, the 
horted out by a tre 


WIRE & CABLE 


: 4 
CERRO DE PASCO 
CORPORATION 


PLANTS: Maspeth and Hicksville, N.Y SALES OFFICES: In al! principal cities 


RUBBER COVERED WIRLS B CABLES © VARNISHED CAMBRIC CABLES © PLASTIC INSULATLO CABLES © NEOPRENE SHLATHED CABLES 


Miller of 


The cable Wa 
geant when hi 
iny hours after thi 
ure in the 
the barrie 
fron ] BF 
one of the country’s leading manu- 
of building wire and cable, 
naintains compl fe tocks of all 
é Not for Air Force emergencies, to 
be sure hut because that ia the only way 
to guarantee electrical distributors and 
their customers the best pos sible service. 
Circle Wire and Cable Corp., 5500 Mas- 
peth Ave Ma peth, N.Y, Dept \ 


’ 


New Wiring Calculator — FREE! 
a 

har 

wir 

Cc 

perage capac 

and helpful 
running data 


. - 
i er | 
Haeinais 


(iama—ae 





You Name It! 


Whatever type of 

Wire Connector you prefer 

you get “The Best in the House” * 
when you ask for 


* IDEAL Wire Connectors are used by more 
contractors for more wire joints than any other 
brand—by a wide margin. Whatever type of 
connector you prefer, make sure it carries the 
IDEAL Name. It is your proof of fully approved, 
top-quality wire joints that mean satisfaction and 
over-all savings for both you and your customers, 





Potented, Ne. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


The solderless, tapeless wire connectors that 
changed the wiring habits of the industry! 
Now better than ever. 

Just screw them on 


-like a nut on a bolt. In one quick opera- 


tion they twist, thread, grip with spring tension and insulate. 
“Wire-Nut” pig-tail splices are pull-proof, shake-proof, good 
for a lifetime. New knurling of long-skirted, high dielectric 


makes ’em even easier to use. 





shell 
CRIMP CONNECTORS 


with the UNIQUE 
“a { | ; 


INSULATOR 


The stronger crimp connector that diaper- 


wraps the splice in perfect, pre-fabricated 
Easy as 1-2 


nent, positive joint 


insulation } to make a perma 
strip wire insert 
rimp and cut off excess 
Wrap-Cap “Wrap-Cap” 


sxround and between wires — 


ends in sleeve 
wire slip on 
fits snugly all 
gives double 


protection over wire ends — 


resists ageing and deterioration 


“WIRE-NUTS”, SET-SCREW 
AND CRIMP CONNECTORS 


available in sizes for all wire 
combinations. dines ane Tened by 


cee gees 


: sat ret 


CREW 


CONNECTORS 


With a pocket-full of IDEAL Set-Screw 
Connectors and a screwdriver, you're 
Simply insert wire ends 
in the brass sleeve, tighten set-screw and 
screw on the precision-molded phenolic 
shell. Allows visual inspection of joints 

makes circuit changes easy, re-using 


“in business” 


same connectors. Compact shape is fine 
for crowded boxes and fittings, Extra- 
long skirt prevents shorts. Shell has ex 
tremely high dielectric strength 


PP SSS SS SSS SSSSSSSSSSSSSSSASESSSE SESS SSS 


IDEAL INDUSTRIES, Inc. DEAD) 
1041-€ Park Avenue, Sycamore, Ill — 





Please send full catalog data on 
() IDEAL “WIRE-NUTS" [] IDEAL CRIMP CONNECTORS 
[] IDEAL SET-SCREW CONNECTORS 


NAME 
COMPANY 


ADDRESS 


SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 
in Canada: Irving Smith, Ud., Montreal 


city 
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Know what these emblems mean... be sure 
of quality in fluorescent lighting ballasts 


Either or both of these emblems may appear on 
fluorescent lighting ballasts. The UL ( Underwriters’ 
Laboratori emblem signifies only that a ballast meets 
safety requirements for electrical shock and fire hazards 
UL does not test for operating characteristics that assure 


efficient, economical performance and long lamp life 


The other emblem, containing the words “CBM 
CERTIFIED BY ETL”, indicates that a ballast will 
meet rigid standards of performance specified by lamp 
and Certified Ballast Manufacturers This CBM em 
blem assures you that the ballast meets specified stand 
ards for long lamp life, full light output, low radio 
interference and reliable starting 


In addition to meeting UL safety requirements 


Sola ballasts for general lighting applications meet or 
exceed minimum CBM performance specifications or 
proposed specifications wherever they exist 


Other manufacturers, however, are making ballasts 
which are not designed to meet CBM standards, and 
bear only the UL label. These non-certified ballasts may 
sell for a few cents less, but in terms of owning and 
operating expense, fluorescent lighting systems incor 
porating these ballasts cost many dollars more, in 
reduced lumen output and lamp life 


We have prepared an engineering report which 
discusses these factors in detail. We invite you to write 
for your copy of this report on the real cost of lighting 
systems using non-certified fluorescent lighting ballasts 


SO LA Electric Co. + 4633 West 16th Street © Chicago SO, Illinois 


CONSTANT VOLTAGE TRANSFORMERS © FLUORESCENT LIGHTING 


BALLASTS © MERCURY VAPOR LIGHTING TRANSFORMERS 


SOLA ELECTRIC CO., 4633 West lé6th Street, Chicago 50, Mlinois, Bishop 2-1414 © NEW YORK 35, 103 E. 125th St., TRofalgor 6-6464 
PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © BOSTON; 272 Centre Street, Newton 58, Mass., Bigelow 4-3354 @ CLEVELAND 15; 
1836 Euclid Ave., PRospect 1.6400 © KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 © LOS ANGELES 23; 3138 E. Olympic Bivd., ANgelus 
9.9431 © SOLA ELECTRIC (CANADA) LTO., TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 
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ates Build Your Own 


J +-MOTOR CONTROL 
POWER | 


CENTER : 


through 


CONTINENTAL 
EQUIPMENT 


: 
: 


| 
| 
| 
| 

easily » economica ally 
. | 
| | 7 


Se om 











| 


ATES 
a 
cil 


i CONTINENTAL 


BASIC | 


— 


1 


new bulletin #475. 


The Basic Vertical Structure shown above, plus Unit Mount- 
| ing Bases, and your choice of panel doors and other acces- 
; ‘ sories, are the building blocks, available exclusively from 
Continental, that enable you to build your own economical 
Motor Control Center. 
Use these structures singly, or in combinations, to provide a 
functional enclosure from your motor controls. Use starters 
and breakers from your own stock... wire the unit in your 
plant, using available labor to advantage. 
: Contact your Continental representative today, or write for 
—_—_ 


CONTINENTA ‘§ ELECTRIC EQUIPMENT CO. 


General Offices: 204 West 4th Street, Cincinnati 2, Ohio 


Manufacturing Plants in Ludlow, Ky. and Tampa, Fla. Sales Engineering Offices in all Principal Cities 
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this precision-engineered home intercom 
we PEAK ” FOR ITSELF 


a 


A, A te 





and listen to these advantages that have already 
won Interadiocom an important share of the market 


e A combination home intercom and radio sys Users can talk and play radio at same time. 
tem. Includes master station and five remote 
A must for every home! Saves endless steps, 


stations — four remote stations and entry door 
provides pleasure for the whole family. 


station with push-button bell. Extra stations 


may be added. Each station has powerful Easy for you to handle because it comes in a 


single package that includes everything 
needed for installation. Priced to give you a 
New color styling service provides versatile profitable mark-up. 


combination speaker and a sensitive micro- 
phone. Also includes phono jack 


decoration. Interadiocom offers choice of six Produced by one of America’s leading and 


most experienced manufacturers of aircraft 
communications equipment. Without advertis- 
ing or promotion, this superbly engineered 
Built-in clock with automatic timer can be set home intercom and radio system has gained 
to turn radio on or off, start coffee or toaster. steadily increasing sales. 


color plates to harmonize or contrast with 
room decor. Plates for each station mount 
flush over front panel 


Inquiries invited from qualified, active distributors! 


INTERADIOCOM 


STRATFORD CORPORATION ©® 44 west 28th St., New York, N.Y. 
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DESPARD 
LINE 
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DUPLEX 
OUTLETS 














— 


POLARIZED 


AC SWITCHES 


a complele 
line of 
wiring 
devices 

of the 
llighes! 


Character 





No wire loops to make—no screws to run 
down —just strip wires and insert in wire holes. 
Wires are locked in automatically—held se- 
curely by strong phosphor bronze springs 
which withstand 85 lb. pull, far exceeding 
requirements of Underwriters’ Laboratories. 
Wires cannot loosen due to vibration 

Note—these extra time savers—eliminate 
splicing for other devices or for feed-thru 
wiring. 


Pee TN ee 
ep a 


Three-Way with Line Shunt 








Fast, Easy Installation 
with Pressure Terminals 


FEATURES 


e Sturdily constructed for long life 
at full load 


Positive kick-off 


Shallow, contoured body — only 
1%” deep 


Washer type plaster ears 
Captive box screws 


Pressure Terminals take No. 12 or 
No. 14 solid wire 


FOR REALLY PROFITABLE JOBS— USE P&S 1501 
SWITCHES AND P&S 1500 OUTLETS, BOTH WITH 
TIME-SAVING PRESSURE TERMINALS. 


For complete catalog information, write Dept.ECM-26 


PASS & SEYMOUR, 


SYRACUSE 


oot 4 t. New York 1/7 
i anada 


Renfrew Elec 


INC. 
9, NEW YORK 


NY 1440 N Pulaski Rd, 
vent 


& Retrig Co, Lid, f w, Ont 


MAKE THE COMPLETE JOB COMPLETELY P&S 
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Handle more jobs —speed up installations 
with General Electric 


INTERLOCKED ARMOR CABLE SYSTEMS 


You cat 
hlectric 


imcrease yout job capacily with General 


interlocked armor cables because your 
crew canin tall complete power distribution sys 
old conventional wiring 


method These highly flexible cables 


pulled ea ily iround cornet 


tems faster than with 
can be 
and ove! beams itt 
both indoors and out. The 


rack baskets or troughs are low in 


lone unbroken run 
upporting 
cost and easily erected. Where cable splicing is 
nec iry, a imple mechanical joint does the job 
Furthermore, these G-E interlocked armor cable 
ystems eliminate the need for detailed engineer- 
ing layouts and prehitting enable you to handle 
more jobs in your work schedule 
Three types of General Electric interlocked 
irmor cable cover most applications 


1. Varnished-cambriec type for general 


For more information, write for your copy of “’G-E 
interlocked Armor Cable.’’ Address: Section W196- 
518, Wire & Cable Department, General Electric 
Company, Bridgeport 2, Connecticut 


ELECTRICAL CONSTRUCTION AND 


purpose duty in dry location 


2. Varnished-cambri type with special pro 
tective polyvinyl chloride jacket under the 
armor—ftor both interior and exterior loca 
tions above grade and in moist itmosphe re 
Super Coronol* 


Ceoprene* ty pe for wet 


and dry loc ation can he run directly 


without pot 


through underground duct | 


heads at the termination 
General Electric interlocked armor « ible is also 
available with the rmopla ti ilicone rubber, and 
asbestos insulations, and with galvanized steel] 


All can be sup 


plied with polyvinyl chloride covering 


aluminum, and bronze armor 
over the 
armor (in any of several colors) for corrosive 


ireas or circuit identification 


"Registered Trade-mark Gene Elect Compe 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Swivel action is the secret of Anderson Elec- 
tric's KA series aluminum parallel groove 
Connectors. A peened bolt with rotating 
cap allows safe, quick, “Hot-Line"’ work as 
well as one piece design. The COVER-ALL 
spacer, an exclusive Anderson feature, as- 


sures greater contact area, added inhibitor 


N D E R S 0 N E L E C T R | C protection and reduced cable distortion. 


ANDERSON ELECTRIC CORPORATION 
Birmingham 1, Alabama. 


Export Representative. International Standard Electric Corp 


Aluminum & Bronze Power Connectors * Clamps « Fittings * Accessories for SUBSTATION * TRANSMISSION * DISTRIBUTION 





KA series #8—795 MCM ACSR 














| \ unconditionally guaranteed 


\ USE UTICA and do the job with industry’s finest quality hand 
tools . . . the tools preferred throughout the telephone and 


electrical construction fields. Pliers and wrenches drop-forged for 
rugged durability! Induction hardened at points of greatest wear 

for extra strength! And like all Utica hand tools, they are 
UNCONDITIONALLY GUARANTEED. Utica Drop Forge & 
Tool Division, Kelsey-Hayes Co., Utica 4, New York 


USE OTICA the tools the experts use 


Halimark of Quality since 1895 
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Striking New Building 
for a Twin City 


Insurance Society 





Latest addition to the growing Minneapolis, 
Minn., business center is the beautiful new home 
office of the Lutheran Brotherhood, a fraternal 
life insurance society. This modern building 
boasts a number of unusual features, including a 
unique sunken garden and terrace, exterior 

walls of blue-green porcelain-enamel steel and 


640 windows of double-pane plate glass. 


One of the requirements for this building was an 
electrical system of the highest quality. That’s 
why Phelps Dodge building wire and paper 


insulated power cable were installed exclusively. 


On every wiring job where top-quality materials, 
expert workmanship and experienced “know-how” 
are called for, it pays to rely on Phelps Dodge and 
your Phelps Dodge distributor! 


SALES OFFICES: Atlanta, Birmingham, Ala., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleve 
land, Dallas, Detroit, Fort Wayne, Greensboro, N. © Houston, Jocksonville, Kansas City, Mo., Los 
Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, 
Portiand, Ore , Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, 0D. ¢ 
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METAL-CLAD SWITCHGEAR 





EASY INSTALLATION SAVES YOU TIME AND TROUBLE 


1-T-E pre-engineers your installation before shipment...eliminates 
last-minute on-the-job fitting of switchgear to channel base 


1. Complete drawings in advance. Shortly after placing 


your order ou will receive 


complete drawings showing 
the floor plan layout, outline dimensions, and single line 
diagram of the entire installation 


Long before deli ery of your 1-] I 
Switche if 


Metal-Clad 
you begin benefiting from the preliminary 
engineering and construction work which is a part of 
1-1-1 Cl e to customers. It’s another extra as- 
surance of dependable performance you can expect 


from I-T-E equipment. 


Floor plan, outline and single line drawings are 
supplied well in advance. Hence conduit can be run, 
floors poured, channel base set in place, and cables 
pulled. The switchgear, when it arrives, can be moved 
into position and connected according to plan quickly 


saving you many installation hours on your premises. 


]-T-E’s advance planning for you helps insure that 
| 


2. Prefabricated, painted channel base delivered first. 
Shipped upon request, well ahead of other equipment, 
Foundation bolt holes are pre-drilled to align with holes 
in switchgear housing 


your switchgear installation can be completed well with- 


in the time allowed by your construction schedule. 


In addition, of course, you benefit from the superior 
enginecring, design and construction of the various 
components making up an I-T-E switchboard—all of 
which contribute to its faithful trouble-free performance 


for years after the installation. 


If you are planning new construction, get full detail 
on I-T-E Metal-Clad Switchgear, rated through 13.8 
kv, 3000 amperes continuous and 750 mva interrupting 
Contact the I-T-E sales office near you. Or write for 
Bulletins 7004B and C. I-T-E Circuit Breaker Compan 


Switchgear Division, 19th & Hamilton Sts., Phila. 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY— Switchgear Division 


IN CANADA: EASTERN POWER DEVICES, LTD. 
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no delay. 


3. Sure fit 





Type “SCRA” unit, 3 pole, 
5000 volts, 400 ampere, 4-way 
oil switch with 4 sets of high in- 
ferrupling capacity power fuses. 
Similar units are available in 15 








Kv. and higher voltage ratings. 


— safely and economically provided by G & W 
load break oil switches combined with power 
fuses or with oil fuse cutouts. 


The schematic diagram above applies to either 
combination unit illustrated. The Type “RA” 
load break oil switch has three sets of manually 


operated links. Normally, the upper set of links . 

Type “FCRA”’ unit, 3 pole, 5000 volts, 400 
ampere, 4-way oil switch with 4 sets of “‘FC42”’ 
oil fuse cutouts, 5000 volts, 200 amperes, gang 


are Open and two loads are supplied from each 


feeder separately. By opening either set of lower 


links and closing the upper links, all four loads operated. 


can be supplied by either feeder. 


Get in touch with us or our nearest representative for information on combination 
Fuse-Switch units for your high voltage distribution centers. 


GaW ELECTRIC SPECIALTY COMPANY 
3500 Ww. 127th ST., BLUE ISLAND, ILLINOIS 


Repre of US. A, NAS Ame c - Powerlite Devices, tid, Toront 


High Veluwe Cable Terminating, Sie Prstecng and Connecting Devices 





POTHEADS « BOXES OIL FUSE CUTOUTS+ LOAD BREAK OIL SWITCHES «SPLICING KITS 
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whatever the job... 


ERMACEL lArES 


a fohmron«flohmron company 
U U 





One in a series to emphasize the economy of Electrical Wholesale Distribution 


























“Where the O47! is my shipment?... 
Where the O42! is my shipment?” . 


Electrical Wholesaler Distribution reduces the Manufacturer's selling cost and thereby 


reduces the selling price of electrical supply material to the user. Therefore, our policy has 


been to distribute Thomas & Betts products exclusively through the Electrical Wholesaler.'’* 


IT'S THE MARK OF AN AUTHORIZED T& B DISTRIBUTOR 


To THE THOMAS & BETTS CO. 


INCORPORATED 
34 BUTLER STREET, ELIZABETH 1, NEW JERSEY 
THOMAS & BETTS, LTD, MONTREAL, P. Q.. CANADA 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 


LOOK FOR THIS SIGN 


T & B Pla t Wi 


Ww { to know the 


|. & B Plan, write 
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NEW ADVANCED DESIGN ROTARY RANGE AMPROBE RS-1 
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4 ways easier to read 
than any other test instrument of its kind! 
1. INGENIOUS 


ranges 


ROTARY SCALES. 4 
each on a 


cur OTHER ADVANCED EN¢ 
voltage ranges ruRES: Range 
ale of its own! » that 

accidentally 
HAND OPERATION! Range 
selector knob is next to your thumb 
° 


JINEERING FEA 

select 
cessed 

2. ONE 


knob ia re 
be moved 
imple bayonet lead 
bottom for 

Impact proof 
ribbing 


or 
it can't 
lock 
3. NEW 
SCALE 
ery job and every budget. 
one of the 


in at 
necting 
non 


MAGNIFIED DIAI LONGER 
LENGTH. Greater visibility 
greater ac 


quicr 
uracy, than ever before 
i 


con 
slip 
rom 


circuit « 
14 AMPROBE 


cam with 
Advance printed 
onstruction hielded core 
magnetic movement. Leather car 
rying case can be worn on your belt 
POINTER-LOCK “PREEZES” POINTER Amprobe, a division 
AT READING. Use the RS-1 any place Instrument Corp 

SiO RE o $f 5¢ - : 
$1 » to $67.50. your hand can reach. Needle can York, 

be locked in place so that you may 

read it away from conductor 


of Py 


Lynbro 


ramid 
a 

or 6wew 

manufacturer of famous 

REMCON simplified low-voltage Hi 
Fashion switching devices 


don t quess at it; AMPROBE IT! 
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For a flexible, 
low-cost 
luminous ceiling... 


1 relight existing buildings witt 
ceilings easily inexpensively Simply use 
to suspend fixtures from ceilings. The only 
are a Saw and wrench. No special skilled labor | 

1S far quicker and less expensive 


materials. The resulta double saving 





labor time and materials cost 


ne: 1 Attach small Mult-A-Frame 

Yo. 3161) t d ceiling with power actuated 

yw toggle bolts. 2 Locate Mult-A-Frame spring nut 

10) in desired position. Insert hanger rod through 

fitting (No. F 1004) and tighten with jamb nut. Serration 
and keyed fittings hold firmly until you're ready for fina 

tightening. Use any standard conduit, or hanger rod, as 
Jrop to fixture. 3 The Mult-A-Frame fitting (No. FX 4 
lamps around 4 1% sq. channel (No. 6161) and attach 
the fixture 5 using T-bolt (No. MF-1574). Fixture support 

an be placed at any interval both at ceiling and atop the 

fixture for complete flexibility of installation. 6 Next step 


) hang ceiling from Mult-A-Frame channel with Mult-A 


' 


Frame fitting (No. FX 7 Any strap, rod, or wires can be 


fitting for ceiling support 


) Mult-A-Frame’s mar 


of your 


eeOG ee WVeuw OOOO LELOLLELCOEUOCUOCUUL OG 





MULT-A-FRAME DIVISION 
AINSWORTH MANUFACTURING CORPORATION 
1471 E. Atwater St., Detroit 7, Michigan 


MULT-{LU-FRAME 
me 
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GEDNEYS RIGHT THERE IN YOUR CORNER 


helping save time... hold down costs 


CORNER FITTINGS? Well, here are three 
that have proved immensely popular for the 
simple reason they’re easiest to install — save 
time and labor that really counts up. Like the 


90° CORNER ADAPTERS 
Fitted with gasketed cover. One end male, one 
end female. Made of malleable iron, cadmium 
nlated. Your choice of sizes from 2" to 2”. 





GEDNEY FITTINGS FIT 


rest of the full Gedney line they’re made of un- 
breakable malleable iron...accurately machined 
and threaded... individually inspected. Order 
Gedney — always — for lowest installed costs! 





90° CORNER ELLS 
Fitted with gasketed cover. Both ends female. 
Made of malleable iron, cadmium plated. Avail- 
able in a full range of sizes from 2" to 2”. 


CORNER PULL-IN CONDUIT ELLS 


Today's top specification for space-saving, ma- 
chine wiring, easy wire pulling. Malleable iron, 
cadmium plated. Sizes run from 2" to 2”. 








RKO BLDG. + RADIO CITY + NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn 
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BLACK 
FRICTION TAPE 
% INCH 


NO. 4 


CHASE & SONS. inc ~ 


£0 aes, mans WA ee 


tl 
—S 


Now...whatever the weather 


CHASE TAPES stay fresher longer! 


. permit full stocking 


New Saran Wrap’ packaging keeps every roll 


“factory fresh”. . . eliminates storage problems 


Here's why Chase Saran-Wrapped Tapes offer you 


more for your money 


Unlike ordinary trans- 


Wrapped-in freshness! 
parent packaging material, Saran Wrap seals in Chase 


Tapes against moisture .. . helps prevent harmful peel- 


ing, drying out or raveling . . . assures perfect adhesive 
qualities in every roll you buy. 

Longer storage life! Because every roll stays 
fresher longer, Saran-Wrapped Chase Tapes eliminate 


CHASE 6& SONS INC. 


North Quincy, Massachusetts 


troublesome storage problems. . 
to meet your immediate and long-range requirements. 


Greater roll protection! Sparkling, transparent 
Saran Wrap molds itself to every roll of Chase Tape to 


form a neat, compact package . . . protects tape against 


dust, dirt and drying out in between jobs. 


Prove these advantages for yourself. Order a 
supply of Chase Electrical Tapes through your nearest 


distributor or write for details. Chase & Sons, Inc., 


26 Spruce Street, North Quincy, Mass. 


*Trademark of The Dow Chemical Company for its vinylidene 


chloride copolymer film 


CABLE INSULATING TAPE * CABLE BINDING TAPE 


CABLE JACKET TAPE * NEOPRENE SPLICING TAPE 


RUBBER AND PLASTIC TAPE 
INSULATION 


FRICTION 


y LAMINATED AND REINFORCED 





KDUCT 


PATENTED TRADEMARK REGISTERED 


NATIONAL ELECTRIC 
PRODUCTS CORP. 


ect is rnade ofr 


HIGH DUCTILE STEEL 
for easier bending 


XDUCT RIGID STEEL CONDUIT listed by IR | National Electric Products 


iS PITTSBURGH, PA 


UNDERWRITERS’ LABORATORIES, INC. “eget © Stents * 16 Weschoees * 49 Getes Claes 
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MEN RESPONSIBLE FOR 


POWER DISTRIBUTION KNOW. 


—. (FITS PARANITE 
ITS RIGHT ! 





From Power Cable to Fixture Wire.. 
you'll find Paranite quality high and serv 
outstanding. That’s why such well-known products 
as Paranite Parause®; Hydro-Therm®; a complete 


line of RH and RW building wires and the quality 


Parasyn™ insulations (approved from size 14 


to 2000 MCM) are used by experience 
throughout the land. For your next jot 


PARANITE 


“d contractors 
specify 


. the wire of proven performance 


2 


Mo 


ve caren | 


et Wy 
dll ail 


“ 
a rec?” 





a eo 


Name prey ee tte 


Paranite PARAUSE* Type RR Cable 








PARANITE WIRE AND CABLE 
\ DIVISION ESSEX WIRE CORPORATION 
\ \ FORT WAYNE G, INDIANA 


MANUFACTURING PLANTS 
\ 


\ 


*Birmingham, Ala.; Anaheim, Calif.; Jonesboro, Ind.; Marion, ind.; Tiffin, Ohio 
Warehouses* and Sales Offices 

*Chicago, Illinois \Y \ Hartford, Connecticut 

Cleveland, Ohio 

Dallas, Texas 


| “Detroit, Michigan 


Indianapolis, Indiana 
*Kansas City, Missouri 
4 “Los Angeles, California 


*Newark, New Jersey Rochester, New York 
Omoho, Nebraska *Saint Louis, Missouri 
*Portland, Oregon *San Francisco, California 

Upper Darby (Philadelphia), Pa Springfield, Illinois 
ELECTRICAL 
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How SeC “JOB MATCHED” 
Metalclad Switchgear 








for Twin Dise Clutch 


Typical high-voltage power supply systems for in- 
dustrial plants are rarely exposed to faults, either 
transient or permanent. For that reason they can 
use the simple radial form of power distribution, and 
dispense with high-priced protective equipment that 
provides automatic reclosure against faults. Relia- 
ble interruption of permanent faults and occasional 
switching is all that is required; and this is provided 
by S&C Metalclad Switchgear. 


The plans for doubling the high-voltage power 
system capacity at Twin Disc Clutch Company in- 
cluded S&C Metalclad Switchgear for the high-volt- 
age switching center...the 3-unit assembly is shown. 
In addition to the substantial economies resulting 
from elimination of complex equipment, S&C gear 
saved valuable ground space normally required for 
an oper structure 


Experienced S&C engineers will be glad to assist 
you in building economy into your high-voltage 
power supply. 


Exum 
French, 
Pre sident, 
B,&@ F. Hi 
Line Construc 
tion Corp., Roch 
ford, supervised 


$C ELECTRIC the installation 
COMPANY SY ne. 


of hom $00 METALCLAL 
aT SWITCHGEAR SERVING 
4433 RAVENSWOOD AVENUE AS SWITCHING CENTER 


CHICAGO 40, ILLINOIS, U.S.A d | d Td 


In Canada 
S4C Electric Canada, Lid., 8 Vansco Rd ‘ 
Torento 14, Ontario 4 i 


Di igram at right shows use of Sac 
Metalclad Switchgear in radial | 5 oes . FACTORY 


type circuit at Twin Disc a BUILDING 
Clutch ( ompany | CHE 
em 1000 KVA 



































BE PR 


PRECISION: 


DRY-TYPE 


‘Nn 


ed 
lt * 
“My 


Gt ARANTEED 

EXTRA-RUGGED CONSTRUCTION! 
extra-large and frame 
maintain lifelong and coil 
nt. Heavy - gauge, all-welded 
teel cabinet supplied with wall or 
platform mountings Heat - proof 
mion- proof baked enamel finish 


TARANTEED 
EASIER ACCESSIBILITY ! 


marking 


clamps 
rigidity 


core 


alignene 


@a 


Hand engraved panel 
board provide quick access to all 
tap for fast installation 
Large knock-outs ope 
wiring compartment 


nm into roomy 


oe oe ee 


TRANSFORMERS 


| 
- ) ' 
v1 


| 2 on Ee 


AIR-COOLED 


TAR ANTEED 


(e\G 
LOW LOSS CORES! 
Best quality core plated silicon 


means minimum  Histeresi 


leu ARANTEED 
OVERLOAD CAPACITY! 


Every unit engine 
the rated load 
of carrying emergency overloads 


<_ 

Ge GUARANTEED 

; SAFE OPERATION! 
Scientific louvre design, non-track 
ing, non-combustion supporting pre 
and post-baked solids make shorts 
and fires practically 
GUARANTEED 

VACUUM IMPREGNATED COILS! 
Iixtra capacity copper conductors 
non-combustion supporting class B 
better solids, highest dialectrix 
durability and low noise 


steel 
and 


ered to exceed 


always capable 
Eddy current loss 


GUARANTEED 
OPERATING ECONOMY! 


rriple low-cost installa 
tion 
Long life give 


lar investment 


GUARANTEED 
CLASS ‘‘B’’ INSULATION! 
Quinterra, Fiberglas and other Class 
B" insulation materials meet or 
exceed N_E.M.A. standards. } 


heavy insulation at all points of stress 


SAVINES 
operation and 
4s more power per dol 


maintenance 


impossible 


or 
trength 
level 


_ CONVENIENT SALES AND ENGINEERING OFFICES 


in all principal cities. There's one near you . 


ance © \ 
d workman’ ship 
on 


es 


(NEMA) 


.. to help solve 
your problems or your customer's. 





CUSTOM-BUILT 
TRANSFORMERS 


Special sizes, special designs 
for original equipment or as 
accessory equipment. Our en- 
gineering staff is ready to help 
you 


LIQUID -FILLED 
TRANSFORMERS 


(Oil or Askarel) 


Complete line of well designed 
Single and Three-Phase low 
loss units 














Nis Y Write today for a complete file of PRECISION DATA SHEETS and Catalogs 


PRECISION 


ELECTRIC 


TRANSFORMER CORP. 


2218 W. LAKE STREET CHICAGO 12, ILL 
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Chromalox Electric Baseboards are now packaged in 
a new exclusive two-carton arrangement. One carton 
contains the baseboard housing; the other carton 
contains the heater elernent assembly. No disassem- 
bly, damage or loss of parts on the job. 


Supports for heater assembly are instalied during 
fixture installation. Brackets slip fit into position. 


Wiring is simple. Terminal boxes are supplied at 
either end of back panel allowing wiring as much 
as sixteen continuous feet of heat with only one set 
of connections 


fast, simple installation 


® 
helps make CHROMALOX Electric Baseboards the Quality Line 


After wiring is roughed.-in, plastering and flooring are 
completed, then back panel is fastened to wall. Wiring 
enters the versatile 4-way terminal box from rear, 
bottom or either side 


Back panels can accommodate high- wattage or stand 
ard wattage heater assemblies in single or twin-heat, 
at voltage ratings of 120, 208 or 240 volts. High 
wattage assembiies contain thermal cutouts 


Front Covers, splice plates and corner pieces snap on 
No screws or boits to mar the smooth, streamlined 
appearance. The bonderized finish is ready for paint 
ing. Write today for the full story 


wt emgte Edwin L. Wiegand Company 


aM RESIDENTIAL HEATING DEPARTMENT 


Lonstruction 


Industrial Files 


7637 Thomas Boulevard, Pittsburgh 8, Pa. 


Heat Better . . . Electrically 
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Provides 4” 
exp 
leable iron h 
ead, body 
tight head ¥ "ot Dip Galvan; 
eraphire om by factory-installed hn; Neather- 
nates cable ye conduit end bushi Srade 
Ya" 10 sizes fo, condele ng elim. 


ansi i 
on, €ontraction Movement 


g Insulating 
’ ” . brasion 
o's diameters. 


deflecs; 
— **Pansion, €Ontracyj 
— § from normal; 3 os 
_ “8 Vibration “y 9 
ns. 10 Sizes. “ampe 


“" | for the longer line of 


EXPANSION 
FITTINGS 


. In the long run, no line of 
nsion, contrac 


bushing’. 


izes 
tion take Galvanized. 13 #7 


Standard finis 


conduit is more dependable 
than its components. When 
it comes to dependability in 


expansion fittings, look to 

O. Z. as the line that meas- 

ures up! Five basic types 

provide the dependable answer to your 
fitting problems in conduit expansion, 
contraction, and deflection. O. Z. is the 
dependable line because it’s the line with 
the right size, the right type, for every 
requirement! 


+ CAST IRON BOXES 

+ CABLE TERMINATORS 

+ POWER CONNECTORS 

+ SOLDERLESS CONNECTORS 
+ GROUNDING OEVICES 

+ CONDUIT FITTINGS 


Py 262 BOND STREET + BROOKLYN 17, N.Y “ata 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 
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RHH-90 C-RHW-75 C 


) type RHH-90°C—RHW-75°C is a quality wire 
engineered to afford long life under severe operating or tem- 
perature conditions. The conductor is insulated with Walker- 
zone — a superior moisture and heat resistant butyl rubber 
compound which is particularly outstanding for its excellent 
resistance to aging 


WHERE USED? 


Type RHH-90°C—RHW-75°C is used in dry locations 
at up to 90°C maximum operating temperatures, or it 
is used in wet locations at up to 75°C maximum operat- 
ing temperatures 


SIZES 


The Underwriters’ Laboratories currently permit 
type RHH-RHW wire to be manufactured only 
in braided wire sizes 14 to 6 inclusive. Walker 
type RHW is furnished in sizes 14 to 10O0O MCM 
in braided or neoprene jacketed constructions for 
use in wet or dry locations at up to 75°C. 


WIRE and CABLE 
Manufactured by WALKER 


of Conshohocken 


WALKER BROTHERS 


COPPER DIVISION 


Conshohocken, Pa. 
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The only Fuse with the HEART 
TO GIVE COMPLETE PROTECTION 


ECON-ALLOY makes the difference! 


The heart of this unique fuse is made of exclusive Econ-Alloy. 
When current overload is continued beyond the safe, pre-deter- 
mined time, Econ-Alloy breaks the circuit by changing directly 
from solid to liquid. The usual plastic stage is eliminated, 
insuring faster, more accurate protection against overloads. 





® cut fuse costs 
® end needless fuse blows 
caused by temporary or 
harmless overloads 
®@ eliminate unscheduled down time 
due to needless fuse failure 


Nf instantaneous short circuit 


protection 


DUAL-ELEMENT 
cartridge fuses 


R EVERY PURPOS, | 


/ 2s _ 
_— 
_ 


ECONOMY FUSE & MFG. CO., 2717 Greenview Avenue, Chicago 14, Illinois 
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ro f- Fo tb atake mar- Let ie) mre 


When you specify HEINEMANN Circuit Breakers 
the current ratings you select are stable ratings 
precise, actual indications of the load 
current the breakers will carry continuously 
through any ambient temperature range 


Unlike thermal devices, there is no erratic 
behavior when the heat's on. No compensation 
or de-rating needed 


HEINEMANN dependability is yours in standard 
odd or fractional ratings——to your specs—from 
0.010 to 100 amperes. And with HEINEMANN 
you can match tripping characteristics 

(time delay or instantaneous ) 

directly to the application for sure, precise 
equipment protection 


HEINEMANN ELECTRIC COMPANY 


Plum Street, Trenton 2,N. J 
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here is only one light diffusing ceiling 
that actually helps circulate the air from overhead 
air conditioning and heating systems (it’s used solely 
for this purpose by air cooler manufacturers) yet ob- 
scures overhead utility systems (by 45 or 60 degree 
shielding) while transmitting light with the greatest 


known efficiency and with the absolute minimum 


of surface glare. Sou HONEYLITE 


pp HEXCEL PRODUCTS INC 
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Full Circuits for Room Coolers 


\ir conditioning manufacturers expect to sell more than two million room 
coolers this year. Most will be 3} hp and the new 1 hp, 120-volt size. Most will 


be installed in existin omes and ipartments 


Engineering design modifications have increased power factor and improved 
efhciency so that nominal } hp units are now rated at 7.5 amps full load, and the 
| hp unit at 12 amps. In effect, the } hp rating now technically satishes Artic le 2126a 
ind the 1 hp rating, Article 2125, of the NEC for 15 imp branch circuits 


Vhes« improvements are being vigorously publicized in current idvertising 
ind sales promotion, ‘Typically, “} hp draws only 74 amps” or “] hp now draws 
lv 12 amps—no costh 30-volt wiring required Lh implied assurance that 
in now confidently plug these devices into existing outlets on existing 


obviou 


\ctually the new specifications are only improvements. One of these new 
oom coolers will not overload an otherwise unused general-purpose | -amp branch 
ircunt But where n th clectnified land. can we expect to find a handy plug 


ecepta ma circuit which is not already serving or required to serve othe: 


ubstantial load 

The plain fact is that an air conditioner of any size is a heavy continuous 
load on its associated wiring. It must operate independently of other utilization 
on severe starting and duty cycles over many years. New magic numbers 
do not change the ba tuation lhe air conditioner simply dogs not belong 


on a general-purpose branch circuit 


Furthermore, the air conditioner is a precislon-engined red electric device essen 
tially and critically pendent upon the capacity and voltage characteristics of 
its supp! » rel e such unportant matters to the rare chance that optimum 

iailable at any outlet that happens to be within reach of the 


ery ither the maker nor the user 


Since the early days of “plug-in-and-run” installations, there have been many 
hopeful improvement lle public has learned to expect that they may need 
latively expensive appliance, the cost is usually reason 


Ihe air conditioner is here to stay. Its market potentials are fabulou But 
load potent xceed the available capability of existing wiring. ‘To 
believe that pecial wiring requirements have been 


tsighted and a backward tep that eventually will 


Isn't it time, rather, for a bold stroke? ‘The manufacturers have every right 
thi pecification for optimum clectric upp! ircuitry 

f upon propel electrical installation as a condition 

illing to do so, they will find themselve riding 

trical industry promotion ind in respon ible 


publi understanding of electri viring requirement 





\ - 
i) ] 4 _ J - 
‘ j [ | kc SE he » 
& haz ’ ele \ il 


aftsmanship and better production stem from easy seeing and uniform illumination. Here is an important 


ri 


project on which Graybar, located in over 130 principal cities, can give you or your customers real help. 


Your best source of 


-eeis Graybar 


su are confronted with the need for better lighting in any plant, 
office or renouse irea, talk 


W henevet 





with a Graybar lighting expert. For, whatever 
the requirements, he can give you an impartial recommendation for the best Write Graybar for / 
lighting system for the need—from the most complete selection of lighting your copy of 

any one source! “NEW INTERIORS 


FOR OLD" 


~, 
units and G-iE lamps available from 


ng,’ illustrated above, is an example. Units 


e package: fluorescent strip lighting, straps, which shows striking trans 
! ’ ad diffi No ; inary construe 2 required ¢ : 
channe grid and diffuser No preliminary construction is required and the Sarmations mode within a 
Magi ‘elling can be nstalled practh ally over night few hours by installing the 
: Magic Ceiling."’ This new 
New lig y | nen ch as this are constantly being announced ’ 

lighting source comes in 

by the ma i ica’s best illumination equipment whom Graybat 


represent are: Benjamin, Curtis, Day Brite, Pittsburgh, 
ilvras rhithe akefield, Wheeler, and Wilson 


have direct ac current progress 


stock units to fit interiors of 


all sizes and shapes 
You and your customers 








in G-E lamps and lighting equip 
ment wher vor} th the nearest Graybar office 





696.45 


~ GraybaR ~~ 


GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 
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What you should know about today’s . . . 


An up-to-date guide to application of equipment and 


techniques for electric control in modern 


power, lighting and heating systems, covering— 


® Operation of control equipment 


@ Selection of sizes and ratings, and 


By J. F. McPartland 


control is hard upon us. Long 
ilar developments in the field 
ie technology of control is only 
With incredible 


tion of electric energy in industry 


significance 


rapid expansion in capacity of 
ition and transmission and with 
ise of atomic power, control ha 
the future of the electrical ir 
engaged in electrical design, cor 
ance have become the keeper 
control equipment and circuit 

of construction for electric 
itilization. In one or more 
circuit for light or power has 
electrical contractors, con 

, plant electrical personnel 
therefore, increase in 


‘lectric control demand 
fforts In an area in 
They must 

“| in modern 
ssary installation 


lust provide the 


@ Circuit layout and installation. 


bridge over which control theory and equipment can 
pass to installed, operating systems. Their job is 
big; their role, important. Success of this revolution 
called “Automation” depends upon their performance 

The article presented here has been prepared aa 

basic manual on electric control for the electrical 
construction and maintenance industry. The presen 
tation is aimed at practical application—the selec 
tion of proper types and sizes of equipment to 
perform control functions as required by the con 
trolled equipment and prevailing conditions. The 
material covers: motor controllers of all type 


control pilot devices—-pushbuttons, selector switches, 


time switches, limit switches, float switches, pre 
ure switches, plugging switches, relays; lighting 
control; heating and air conditioning control; and 
viring for control. Of course, there are many othe) 
devices and systems of equipment which find specifi 
control applications in modern industrial plants 
These include a very wide range of special sensing 
and measuring devices and regulating and switching 
components for systems accomplishing high degrees 
of automatic machine operation ich applications, 
however, involve highly detailed engineering and 


beyond the scope of thi 


are, therefore, | article 


ELECTRICAL CONSTRUCTION AND MAINTENANCE MAY, 1957 





STANDARD CONTROL TERMINOLOGY 


Electric Controller is a device, or group of devices, which 
serves to govern, in some predetermined manner, the 


electric power delivered to the apparatus to which it is 
connected 


Basic Functions of a controller are acceleration, retard 


ation, line clos ng, reversing, etc 


Drum Controller is an electric controller which utilizes 
a drum switch as the main switching element. A drum 
controller usually consists of a drum switch and a resistor 


Duty of a Controller means the specific function or 
functions which it is designed to accomplish with respect 
to the operation of the motor; such as starting, speed con 
trol, reversing and stopping; and, in addition, the fre 
quency and length of time of operation 


Continuous Duty is a requirement of service that de 


mands operation at a substantially constant load for an 
indefinitely long time 


Short-Time Duty is a requirement of service that demands 
operation at a substantially constant load for a short and 
definitely specified time 


Intermittent Duty is a requirement of service that de 
mands operation for alternate intervals of (1) load and 
no-load; or (2) load and rest; or (3) load, no-load and 
rest; such intervals being definitely specified 


Periodic Duty is a type of intermittent duty in which the 
load conditions are regularly recurrent 


Varying Duty is a requirement of service that demands 
operation of loads, and for intervals of time, both of 


which may be subject to wide variation 


Electropneumatic Controller is an electric controller 
having its basic functions performed by air pressure 


Manual Controller is an electric controller having its 
basic func hons performed by hand 


Full Magnetic Controller is an electric controller having 
all of its basic functions performed by electromagnets 


Semi-Magnetic Controller is an electric controller having 
only part of its basic functions performed by electro 


magnets 


Contactor is a device, operated other than by hand, for 
repeatedly establishing and interrupting an electric power 


circuit 


Magnetic Contactor is a contactor actuated by electro 


magnetic means 


Interlock is a device actuated by the operation of some 
other device with which it is directly associated, to govern 
succeeding operations of the same or allied devices. Inter 


locks may be either electrical or mechanical 


Jogging is the quickly repeated closure of the circuit to 
start a motor from rest for the purpose of accomplishing 
small movements of the driven machine. 


Relay is a device that is operative by a variation in the 
conditions of one electric circuit to effect the operation of 
other devices in the same or another electric circuit 
Note: Where relays operate in response to changes in 
more than one condition, all functions should be men- 
tioned. 


Service of a Controller is the specific application in 
which the controller is to be used, for example 
1. General purpose 
2. Special purpose 
(a) Crane and hoist (b) Elevator (c) Machine 
tool etc 


Solenoid is an electromagnet having an energizing coil 
approximately cylindrical in form and operating on a 
movable core or plunger. 


Starter is an electric controller for accelerating a motor 
from rest to normal speed. 


Automatic Starter is a starter which controls automati- 
cally the acceleration of a motor 


Autotransformer Starter is a starter having an auto- 
transformer to furnish a reduced voltage for starting. It 
includes the necessary switching mechanism and is fre- 
quently called a compensator 


Switch is a device for making, breaking or changing the 
connections in an electric circuit. In controller practice a 
switch is considered to be a device operated by other 
than magnetic means 


Control Cutout Switch is a switch that isolates the con- 
trol circuit of an electric controller 


Drum Switch is a switch in which the electric contacts are 
made on segments or surfaces on the periphery of a rotat- 
ing cylinder or sector, or by the operation of a rotating 
cam 


General Use Switch is a switch intended for use in 
general distribution and branch circuits. It is rated in 
amperes and is capable of interrupting the rated current 
at the rated voltage 


Isolating Switch is a switch intended for isolating an 
electric circuit from the source of power. It has no inter- 
rupting rating and is intended to be operated only after 
the circuit has been opened by other means 


Master Switch is a switch which dominates the operation 
of contactors, relays or other magnetically operated 
devices 


Motor-Circuit Switch is a switch intended for use in a 
motor branch circuit. It is rated in horsepower and is 
capable of interrupting the maximum operating overload 
current of a motor of the same rating at the rated voltage. 
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yplication of a mo thorough understanding of con In modern electrical distribution 
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initiated ary pilot vices and a wiring lay many systems, ineffective control 
For in ) must be made to interconnect of large, widespread concentration 

selector 


manually Motor Circuit Elements 





v 


Ipply rcuit equipped with 
short-circuit protective device 
f proper rating (NEC 4342) 
J adequate interrupting capacity 
dis nnecting means are applied 
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The basi 
and types of motor controllers are 
Article 430, 
follows: 


requirements for sizes 


contained in sum 
marized as 

1 A 
of starting and stopping the moto: 
which it and 
motor must be able to interrupt the 
stalled-rotor the 


2. A controller must have horse 
than 


controller must be capable 


controls, for an ac 


current of motor 


power rating not lower 
the rating of the 

3. The 
device 
fo. 


normally 


moto! 
branch circuit protective 


may serve as the controller 
under 
left 


subject to 


motors hp which are 
running and are not 
damaye from overload 
start Clock 
are typical of this application 


1. A 


nection 


or failure to motors 


plug and receptacle con- 


may serve as the controller 
for portable motors up to 

5. A 
not le 


hp. 

rated at 
full-load 
the 
motors up 


yeneral-use switch 
than the 


current used as 


twice 
motot may be 
controller for stationary 
rated for 300 


less 
6. A branch-circuit cire 


to 2 hp operation at 
volts or 
iit break 
only, 
controller. If the 
breaker is used to provide 
for the 


rated ac 


er, rated in amperes may be 


ised as a same 
circuit 
overcurrent 


protection mo- 


tor circult It must be 
cordingly 
7. For sealed (hermetic-type) re 


frigeration compressor motors, 
selection of 
lightly 
for standard application 
of their low 
conditions, 


handle 


tne size of controller is 


more involved than it is 

Bec ause 
temperature operating 
hermetic motors 
than 


equivalent 


can 


heavier loads general 
motors of 
tatol 


the capabilities of 


31ze 
And 


such 


purpose 


and rotor construction 
because 
accurately defined 


motors cannot be 


in terms of horsepower, they are 
of full-load current 


for 


rated in terms 


and locked-rotor current pol 


Motor Current for Calculations 


For general motor applications (ex 
cluding applications of hermetic mo 
tors), the full-load current rating to be 
used in circuit calculations shall be the 
current value given m code tables 21 
to 24, for the particular size and type 
This 


be used in sizing conductors, switches 


of motor current value should 
and branch circuit overcurrent devices 
However, sizing of motor running over 
current protective devices should be 
based on the actual nameplate cur 


rent rating of the motor 





phase motors and larger single 
phase motors Selection of con 
troller size is accordingly different 
than in the case of a general-pur 
pose motor where horsepower rat 
ings must be matched. 

For controllers rated in horse 
power, selection of the size required 
f 


; 


or a particul hermetic motor can 
be made a the full-load and 
locked-roto! irrents of the motor 
have been converted to an equiv 
alent horsepower rating. To get 
this equivalent horsepower rating, 
which is the required size of con 
troller, the tables in Chapter 10 of 
the NEC must be used. First, the 
nameplate full-load current of the 
motor is found in Table 22, 23 o1 
24 and the horsepower’ rating 
which corresponds to it is noted 
Then the nameplate locked-rotor 
current of the motor is found in 
Table 25, and again the corres 
ponding he ower is noted. In 
both table if the exact value of 
current is not listed, the next 
higher value should be used. If the 
two horsepower ratings obtained in 
this way are not the same, the 
larger valu l taken a the reé 
quired size of controller 
Some controlle may be rated 
not in horsepower but in full-load 
current and locked-rotor current. 
For vith a hermetic motor, 
such a controller must have current 
ratings equal to or greater than 
the nameplate full-load current and 
locked-rotor irrent of the motor 
General] an individual moto; 
controller equired for each mo 
Howeve for motors r: 
a single con 
vith a group 


following cor 


If im| of motors drive 
several pa a single machine 
or plece of apparatu metal and 


vood-working machines, cranes, 


or more motor are 
under protection of one overcurrent 
device as lit tne case of motol 
supplied from ; y branch lt 
ult A sing! cn circuit may 
be used te y two or more 
motors when each of the motors is 
rated not more than 1 hp and draws 
not more than 6 amps full-load cur- 
rent Such a rcu ist be pro 
tected at not n lé 20 amp 
at 125 volt r | or not more 
than 15 amps at 600 volts or less 
An individual running overcurrent 
‘ 


protective device mu be provided 


Motor Controllers 





Minimum controlier Motor 


requirement application 


Motor controlled by 

branch circuit 

protective device Certain motors 
“ \ wider V8 hp 


ie ( 








Plug receptocie 
on branch circuit 
Portable 
motors up 
to i/3 np 
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Plug connection 
serves os contro//er 


oeneral - use 

switch rated for 

of feast twice 
300 ~- volt max \ motor fell-lood current Motors 
branch : up to 
circuit . 2np 





Branch - circuit 

circuit - breoker 

rated in omps only 
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Controller For Hermetic Motor 





The nameplate full-load current and the nameplate locked-rotor current 
of a sealed (hermetic type) refrigeration compressor motor are used to 
select the proper size of motor controller to use. The following is a typical 
determination of required controller size for a hermetic motor 


Given: a 220-volt, 3-phase, squirrel-cage induction motor in a compressor 
Nameplate full-load current 25.8 amps 
Nameplate locked-rotor current 90 amps 


From Table 24, Chapter 10, NEC, 27 amps is the next higher current to 
the nameplate current of 25.8, and the corresponding horsepower rating 
for a 220-volt, 3-phase motor is 10 hp 

From Table 25, Chapter 10, NEC, a locked-rotor current rating of 90 amps 
for a 220-volt, 3-phase motor requires a contoller rated at 5 hp 

The two values of horsepower obtained are not the same, so the higher 
rating is selected as the acceptable unit for the conditions. Although 
the motor requires a 10-hp controller according to the NEC, the motor 
described above has a nameplate rating of only 5 hp. The use of a 
5-hp controller would not have been adequate for a 5-hp hermetic motor 





for each of the motors, unless: a not subject the motor to overloads 
motor is portable, manually started and which incorporates protection 
and within sight from the con for the motor against stalled rotor 
troller location; a motor has suf If a group of motors is located 
ficient winding impedance to pre in one room and all are within 
vent overheating due to stalled sight from the controller location 
rotor current; or a motor is part In all of these code regulations 


of an approved assembly which does on motor controllers, a distance of 
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bedded in the n >) When the 


Two Types of Thermal Overload Relays 


moved to the 
ring eleme 
the ratchet vheel, (4) if 


the heat of the 


issing through 
vith the line 
the ratcnet 
sure holding 


cont iosed ‘ the circuit 





opens “al the motor afte 


the ov las been removed, it 








is nece \ ) permit the alloy to 
reharden I » closing the switch 
Another! vp f thermal overload 
device us eater coil to melt a } } n ntroi circuit 
solder film whe verload current é acts terminals 
flows, tripping i mechanism and | 
opening the main contacts of the BIMETALLIC TYPE 
Stil r type of de 

istance-wire 
neatet il con! in the circult 
conductors motor. When the 
current drawn by the motor exceeds 
the sate value and persists In ex ) pormingte 
cess, the heat produced warps a 


bi-metallic strip which opens the - . 
contacts. The illustration at right { 3 ; 
. Sy] 
as 
| 
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snows units for magnetic starter 


Construction of the contact mech- SHAAN MTrrrrTa ( trol circu 
YVAARAP | WoO 1 | 
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--------- = 
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SSS 


of the overlo: device, the switch 
an overload 
the handle 
Qt course 
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type handle vith key-operated Manual starting switches for use 
mechanism an vith lever type with single-phase and polyphass 


handle Oo whi linkage can be’ integral-hp motors are across-the 
ittached i] of one or two line starter containing electrical 


tches are made with pilot lights contact assemblies which 
Single Switch as Both part of the assembly, and units ed and closed by mechanic: 


P vailable with a selector switch The manual operation may 
r r n , ' 
Controller and Disconnect permit inclusion of the starter fected either by pushbutt 
: automatic contr cult a toggle hand mechanic: 
A manval starting switch—capable of i ma ntrol , ircult, : ~y ( : indl nechal 
i< mi ue r Ti ’ » 7 contact 
starting and stopping a given motor, , aw oe —_ ; * oom 


> . aw " 2a are ot 1 gy ft muyyTi tn 
capable of interrupting the stalled-rotor ib vitche nate protruding through th 
current of the motor and having the vailable in open type construction closure. Starte1 


nd . ; a ; , } ote 

same hp rating as the motor—may serve 0 l andard witchboxe be used on moto 
4 ) ou “yr > | 
the functions of controller and discon tn li and in general to 600° volt 


necting means in many motor circuits, UP pose, ight, water-tight and moto! rated 
if the switch opens all ungrounded con explosion-proof enclosure polyphase mot 


ductors to the motor. This is permitted Common applications for fra hp. Running ov 


by section 4407 of the code. An impor tional-hp manual motor starters In provided by therma 
tant exception to this allowance, how lude hlies similar 
ever, is made in the case of a compen tional-hp st 
sator type of controller. Such controllers device re 
must be provided with a separate means mary 
c onnectinc th the controller and 
for disc onnecti g bo *) J Smal] machine t¢ y} motor 
the motor 
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Minimum Requirements for Motor Running Another variation of the basic 
Overload Protective Devices manual starter is the loom motor 
switch, designed especially for use 
on single or multiple shuttle textile 
- Motors over | hp, under 1500 hp and without an integral thermal looms. These switches have a tog- 
protector 

Protective device set for not more than 125% of motor full-load 
current for motors having a temperature rise not over 40C, or 

set for not more than 115% for motors of other types. 


gle action suited to the special re- 
quirements of loom motor opera- 
tions. The enclosure for the switch 
is lint-proof to protect completely 
Portable motors of 1 hp or less, manually started and within sight against the entrance of lint. It al rs 
from the starter location protects against the escape of 

The branch circuit overcurrent device is sufficient running over parks to reduce the fire hazards of 

current protection veave room hese switches are 


made in the same general sizes 
Motors of | hp or less, automatically started; motors of 1 hp or less, 


manually started and out of sight from the starter location; or motors Nad wanbastlos 
overload protection 
of 1 hp or less which are not portable —s 
For motors without integral thermal protectors, protective device 
set for not more than 125% of motor full-load current for MAGNETIC-ACROSS-THE-LINE 
motors having a temperature rise not over 40C, or set for not STARTERS 
more than 115% for motors of other types 


tandard manual vitches, with 


A typical magnetic across-the 
No provisions are required for motors which have sufficiently high 


winding impedance or control devices which prevent damage due to 
j f 4 o| devices : the manual starter in the construc 
stalled rotor 


line starter is generally similai 


tion of the contact assembly; but 





instead of requiring mechanical, 


nand applied force to open and 
closed against overload conditions. Fans and blowers 


Provision is made in the starter to Grinders 
permit resetting of the overload Punch presses t 
device; but until the overload has Buffers 
been removed from the motor, the Planers 


close the contacts, the magnet 
tarter uses electromagnetic energy 
o actuate the contacts. This starter 
connects the motor to its power sup 
ply conductors at full line voltage 
vill continue to trip. the Conveyors And the unit equipped with run 

vhen the starter is closed In addition to the basic type of ning overload protection and ¢ 
the “ON” position 


ati 
integral-hp manual tarter, there provide protection against unde} 


Although manual tarte are are also some variations, The re voltage Magnetic across-the-line 


equipped with running overload  versing manual starter is designed tarters are made for single-phase 


I 


protection, they do not have low to manually reverse ac polyphase and polyphase motor 


voltage or undervoltage protection. motors. The 2-speed manual starter \ typical magnetic across-the-line 


As a result, a power failure will is designed for operating 2-speed, line starter contains two sets ofl 
top the controlled motor but will separate winding, star-connected contacts one set is stationary and 
not disconnect it from the supply motors. Both of these starter units the other is movable. The moving 
line The starter contacts will re consist of two standard integral-hp contacts are mounted to an arma 
main closed and the motor will manual starters mounted on a com ture or moving plunger of an elec 
tart immediately upon return of mon base plate and mechanically tromagnet assembly. The stationary 
power. This can be hazardous. To _ interlocked part of the magnet assembly con 
avoid such action, manual starters 
must be opened o ywwer fi ’ 

Sateavel he Fasc i oe stage Basic Magnetic Across-the-Line Starter 
made in open form and for use in with Three Overload Relays 
veneral-purpose, dust- and water. @nd Providing Undervoltage Protection 
tight and explosion-proof enclo — 








sures, with guards alongside toggle aa “4 
handles and around pushbuttons to 
prevent accidental tripping of the 
tarter mechanism 











General applications of integral- 
hp manual starters include ac and 


de motor control where remote 





pushbutton control is not required, 
where the operator is in attendance 





at the driven load and needs control 





there and where conditions elim- 
inate any hazard due to sudden 





restarting of motors upon return 
of power after a failure. Common 


uses of these starters include the 








following 
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Chis switching device may pilot contacts breaks the circuit to 
any one of a number of types the coil, and the starter disconnects 
pilot actuators, depending upon the the motor from its supply. Connec 

motor application and the control tion of these devices to the starter 
objectives In it simplest form, is made with two wires 
the device may be a snap switch or Jecause of the ways in which a 
a set of pushbuttons, mounted magnet ‘tarter may be used, 
either in the starter enclosure it there are a number of common 
or at a location away from the’ forms of operating construction 
tarter to provide remote control pushbutton tation in the enclosure 
moving col Other switching devices which may cover, only an overload “RESET” 
ationars ! be used to provide remote and au button in the cover, or a selector 
ircult to tomatic control of the starter in switch in the cover to provide man- 
nt to the co clude float witches, pressure ual operation, automatic operation 
electro-magnetk vitches, limit switches, thermo or “OFF” position. The selector 
ing the force ats and control relays. With any switch type of starter is advan 
ing contact if these devices, when the switch tayeous where 2-wire’ pressure 
contact ing contacts close, the coil in the witch or thermostat control 1 
force the arter is energized. Opening the ed 
and in some 
prings sepa 


Controller Enclosures 
operation 





para 


Effective application of motor control equipment includes selection of 
the type of enclosure suited to atmospheric and other conditions of the 
occupancy in which the equipment is to be used and as required by pro 
visions of the National Electrical Code. The following are the standard 
NEMA types of enclosures: 


“ver- 

oper: 0 ically, this 

method ol peration gener- 

In tne maiie izes of 

cont ‘ ’ p to about 

100 hp. And oid type starter Type 1—General Purpose: for general purpose applications indoors 

and where atmospheric conditions are normal, designed to 

prevent accidental contact with current-carrying parts of the 
equipment 


are made l larger sizes up to 
600 hp at vO However, there 
is anothe contactor opera 
the larger size Drip-Tight: similar to general purpose type, with shields pro 
“clapper” opera tecting against dripping 
ntactor, the may 


; 


t} Weather-Resistant: for use where exposed to rain or sleet and 
appel ype the 


on docks, canal locks and in subways or tunnels 
part moves in 
t 


nd “claps” into Water-Tight: for use outdoors or where equipment might be 
electromagnet subjected to splashing or dripping water 


energized, The 
‘ : Dust-Tight: prevents entry of dusts into controllers used in 


such non-hazardous areas as cement mills, steel mills and coke 
plants—where dust or lint would interfere with operation of 


sunted along 
armature 1s 
rz 
nal the controller 
Submersible: for use where the unit might be submerged in 
water, as in mines, quarries and manholes 


Hazardous Locations: for use in Class |, Group D hazardous 
locations containing hazardous gases 


Hazardous Locations: similar to Type 7, except that contacts 
are immersed in oil, for use where hazardous gases are 
corrosive 


Hazardous, Dust-Tight: for use in Class Il hazardous locations 
such as flour mills and grain elevators 


Bureau of Mines for use in coal mines 


Corrosion-Proof: for use where equipment is exposed to corro 


sive acid or fumes, as in chemical plants, plating rooms, et 


Industrial Use: designed for use in automotive and other indus 
trial plants, to protect equipment against dirt and oil by 
preventing seepage or infiltration and keeping lint, fibers and 
flyings out of the controller. This new type of enclosure has 
found wide application as a substitute for Type | enclosures 
and is mandatory in the JIC Electrical Standards for industrial 
Equipment 
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Speed-Torque Characteristics 
of Common Types of 
Squirrel-Cage Motors 
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transformer. Typical equipment is 
supplied with a control transformer 
and 
ondary 
In the 


contactors, 


fuse protection in its 


larger sizes of magnetic 
the 


1s generally 


use of ac magnets 
Be- 
cause such contactors are rated for 
duty cur- 
their poles are large in size 


unsatisfactory. 


heavy and carry heavy 
rents 
and contact pressure springs can 
be stiff. To use an ac magnet to 
operate the mechanism in such 
starters would require large mass 
and high inertia in the magnet, re- 
sulting in slow operating speed and 
The 
the 
“mushroom” a 
To elimi- 
inherent in ac 


ePXCeSS1Ve 
hock of 


contactor can easily 


impact on closing. 


repeated closing of 
laminated magnet frame 
the difficulties 
magnet operation, solid de magnets 


nate 
are used on large size contactors. 


Typical de magnets are quieter 
than ac magnets and generally have 
longer mechanical life 

There are a number of ways in 
which direct-current operated con 
When a 


is available in 


tactors can be 


applied 
source of de energy 


a plant, it can be used as is or 


modified depending upon its char 
acteristics and the voltage and cur 
rent requirements of de coils which 
it is to supply. If no source of de 
readily ob 
any one of the 
of highly reliable static 
rectifier power 


uitable for 


available, one can be 
tained by using 
many types 
available 


How- 


supplies 


and such use 


NEMA Sizes of 
Motor Controllers 
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Motor 
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208-550 
110 
208-220 
440-550 
110 
208-220 
440-550 
110 
208-220 
440-550 
110 
208-220 
440-550 
208-220 
440-550 
208-220 
440-550 
208-220 
440-550 
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In the 


typi al 


4¢ 
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he 
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dus 
irrounding 
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tarter 
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Three vs Two Overload Relays 
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of 
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tripping 
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and 


ti ich 


coll made 
interchange 

the required 
ae running 
full 


ome units, 


adjusted i 


fferent 


ly 


motor 


) 

Individual 
ie heating ele 
to isolate 


wssible effect on its 


ers 


o temperature of 
Overload 


manual and au- 


relays 


after tripping. 
ing overload pro 
motor starters is 
sections and a 
of the NE(¢ 
engineering 
quirements, motor 
provided 


relay and heater 
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MAINTENANCE 


enr 


short-circuit 


protection 
three phases 
700% 


nm 
ser 
f 





ent 


npedonce " 1g 


fection i 
Phases set for 
125 % of moto 


ove 1d 


pri fwo 





tarte! However, in recent ye 


vith 
high-capacity 


iil 


increasing experience moto} 


on Marye electrical 
the 
for 


in 


ha 


undet 


tems clearly indicated 


need, certain condition 
de 


| pha ‘ 


an overload 


hot 
circuit 


protec tive 
of 


hee ai 


vice 
each ley 
It has 
single-phasing = « 
of 
econdary distribution 
plied from 


a motor 


pri 


found that 


mary an 


burnouts motor connected 
ten 
vy delta 


the VVe 


prin 


wye-delta ¢ 
with 
the 


connected 


transformer ( 
tral 


grounded 


point in al 
or not 
For this 
are 
the use 
3-phase 
dicated 


Can 


circult) reaso! 


ele 
inspectors empowered 
three 


where 


quire 


of 
starter 


rela 
need | in 
Such additional protection 
he added t 


tarter 


isually tarte! 


and ome are 


three overload rela 


Other Protection 


In additior 
protec tion 
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For Low-Voltage or Voltage Failure 





ndervoitage Protection 
2 aed | fp 
! 
(he io tee 
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Holding 


contacts coil 


Momentary contact pushbutton closes con 
trol cire yt to actuate ope rating coil closing 
main and holding contacts The holding con 


if the line 


voltage dips too low or fails altogether, the 


tocts keep the circuit closed 


hold the 


coil will not be able to 


closed if the starter opens due to voltage 


failure t cannot reciose on return of volt 


age. In such o case, the p 


used to again close the 


contacts 





Operating 


contacts 


sshbutton must be 


Undervoitage Release 
af | 
se, 


Line SH 1 Lood 
| 
| 


kali 








Operating 
coil 





L___« 


A remote, maintained-contact switching de 


vice — a toggle switch, limit switch, float 
switch, etc is closed to energize the coil 
and close the starter. A voltage dip or loss 
of voltage will cause the coil to drop out 
the starter; but as long as the pilot switching 
device is closed, return of voltage will auto 
matically re-energize the coil and close the 
This is the type of remote 


starter 2-wire 


control circuit 








Undervoltage protection ol 
effect 


operates on a 


how voltage protection l the 
of a device which 
reduction or failure of voltage, 


causing and 
of the 
prevent 

the motor 


As de 
of a holding coil operated by 


maintaining opening 


motor circuit. Such a device 


automatic restarting of 


upon return of voltage 


cribed previously, the action 
mo 
ontact 


mentary ¢ pushbutton in 


conjunction with a et of holding 
cts provide indervoltage pro 
When tue 
altoyvether, 


hold the 
contact 


dips too far 
the 


contacts 


coil no 
lonyet closed; 
and the 


the n 


holding open with 
contacts to break the coil 
circuit. When voltage has been re 
turned, closing of the 
be effected only by 
TART button 
vire 
button hookup 
nate the 


starter can 


the 
use of a 


pushing 
The 
momentary contact 


push 
therefore, elimi- 
hazard of 


restarting of a motor 


uncontrolled 


release or low 
the effect of a 


operates on a 


Undervoltage 
relea l 
which 
failure of 
the 


maintaining 


voltage 
device reduc 
tion or voltage, causing 
but 


when 


motor circuit 

the 
\n example of this 
vould obtain in 
which the 


holding coil i 


opening of 
not open 
voltave return 
t\ pe 


protection 


it tarter in circuit 
through the 
pleted 
witching device. Ir 
when the 


low . 


com 


with a maintained contact 
such hookups, 
line voltage 
the 
holding coil i 
the 


circuit contacts open 


fails or drops 
through the 
to hold 

main 


too 


current 


not sufficient 


contacts closed and the 


circuit throug) the holding coil 


llowever, the 


does not use a holding contact and 
broken Dy the 
When 
voltage returns to the circuit, the 
holding 


energized if 


is, therefore, not 


opening of the motor circuit 
will be immediately 
the 
device is 


coil 
control circuit 
still in the 
Although this 


might be 


switching 
“START” 


arrangement 


position 
objection 
able in some applications because 
of possible hazard to personnel or 
equipment due to sudden restarting 
of the 
taye 


motor, it can be an advan 
motor is to 
without 


operator. 


when a operate 
the at- 


Such is 


automatically and 
tendance of an 
the case with motor starters using 


maintained contact pushbuttons or 


other 2-wire control circuit devices 


where automatic restarting is de- 
sired after a voltage dip or failure 
In an electrical distribution 


SVs 


tem supplying a large number of 
motors, undervoltage protection can 
afford maximum protection by pro 
hibiting heavy currents and severe 
voltage dip on the 
would result from simultaneous re 
starting of all of the motors on the 
return of power 
that 


power! all of 


system which 


Of course, it does 
the return of 
motors 

the 
and this may be 


after 
the 
restarted by actuating 
“START” devices; 
indesirable in certain plants Time- 


mean 
must be 
various 


delay relay circuits can be used in 


such cases to provide selective se 


quence restarting of motors auto 


matically if power returns within 


a specified time. In systems using 
starters with only undervoltage re 
with float 
switches) return of 


can 


lease (starters switches 


or pressure 


power after an outage cause 


disastrous results where several 


118 ELECTRICAL CONSTRUCTION AND MAINTENANCE 


large motors attempt to restart 


together. Time-delay relays can 


this 
staggered 


also be used to 
problem by 
starting. 
Undervoltage 
important 


overcome 
providing 


protection 1s an 
when the 
for operation of 
the holding coil is independent of 
the source of energy for the motor 
circuit, Of the 


cultry used as 


consideration 


source of energy 


course, same cir- 
under- 
voltage protection or release in the 
the 


motor 


may be for 


case where coil is energized 
the the 
possibility exists of the motor cir- 
the 


main 


from circuit. But 


cult while 
coil is 
the 


control 


failing en- 
the 


Cases, 


voltage 
ergy supply to 


tained. In such motor 


while all 
remain 


can conne 
And re- 
turn of power to the motor circuit 
will the 
tor which was not disconnected 


the This 


be prevented by using an 


stop 
tions unchanged 


automatically restart mo 


from circuit. action can 
under- 
voltage relay in the power circuit, 


with contacts in series with the 


holding coil circuit 


Jogging 


In addition to starting and stop- 
ping a motor, another common con- 
trol “jogging”. This 
consists of quickly repeated clo 
the circuit to 
motor for a instants, to 
the make 
very small movements of the driven 


function is 
sures of energize a 
series of 
inch rotor rotation to 
machine. This is commonly used on 
production machinery and printing 
machines to align parts or to apply 
load at some point in the cycle of 
rotation. Simply, a jogging control 
is connected in series with the hold 
the 


close 


coil of starter and so ar- 
the 


momentary 


ing 


ranged to holding coil 


circuit on closures. A 


pushbutton is the common type of 


switch used for jogging 


Basic Circuit for Jogging 
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Combination Starters 
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twe 


ipting duty at the 


ker and a starter 


r 


come list 
ontrol func 
nomy onda 
on to assuring 

short-circuit 
Her The corr 
ted to work tt 


for a particula 


may contain a 


1 a storter 


one 








Cycling or 
other control 


ished 


; 


act my 
coil 


ontrol 


IT} CIrcu 


action ¢ 
and running a m 


tion necessary to 


deter mined op rat 


machinery, then sto; 


indexing j 


! 


still 
1 which 
the 
tarter 

of 


for a 


an- 
can 
hold 

This 
starting 


gh 


dura 


omplish a pre 


if the driven 
iy the motor 


Non-reversing, magnetic across- 


the-line starters fo: 
tors are made 


14 hp at 120 


600 volt There 


are 


{ 


polyphase mo- 


! 


Le 


y sizes from 
at 
bask 


600 
eignt 
0 to NEMA 


available 


hp 


as 


ty of types 


all conditions 


on 


Magnetic 


applica 


trol and 


and stopping 
starting 
of the 


magnet 


‘ 


n 


ire types in- 
dust-tight, 
The 


are 


proof 


closures 


find 


remote 


general 
con- 
control by 

And in 
are 
ing 


manual 


start 


ELECTRICAL 


the 


pian I n indervoltage 


ay 


pr 
they provide 
Polyphase magnetic 
full-voltage 
of squirrel-cage 


tion which can 


Starters al 
startiny 


designed for 


induction motor 
when full starting torque and start 
ing current permitted 


Surge are 


They are also used for 


ind 
moto! \ uve 


primary Cll 


cult control fo rotor (slip 


riny provision 
I peed con 


I 
iit 


polyphase 


or manual 

nei econdary 
l'ypical application ror 

include 
tools 


machinery 


trol in 1 cir 


magnetic starters 
Automatik 
Production 


macnine 


Refrigeration machines 
Air conditioning 
Heating 
Although 
across-the-line starte o far 
scribed 


there 


equipment 

the ba magneth 
ae 
the polypha e 


have peen 


are ingie-pnhase may 
self 


pel 


netic starters for use with 


starting single-phase motors 


mitting remote and automati 


control of the motors. Such starters 
are generally supplied with a single 
heate) 
pe 
volts, in 


and 
thi ty 
240 


relay 
ol 


or 


thermal overload 
Typical starters 
rated fcr 120 volt 


sizes from 1 to 15 hp 


are 


COMBINATION STARTERS 


tarters are 
ss) the 


Incorporate a 


Basic combination 


non-reversing magnetic acro 


starters which 
circuit 


fu ible 


closure 


line 
a fusible or 
the 
iit 


breaker 01 
switch 
rhe 
witch provides a 


non 


in same en 


cir breaker or 
means of discon 
and 
the 


combination 


nect, as required by the code 


by accepted practice from 


of 


standpoint control, 


starters find the same general appli 
tart 


of starting 


cations as standard magnetk 


ers for given condition 


torque and current and are made in 
ot the 
ame types of protection for motors, 


the same range sizes, with 
Krom the standpoint of motor cir 
cuit operation, however, the use of 
Appli 
de 


understand 


combination starters varies 
of 


upon 


cation combination starters 


pend thorough 
ing of disconnect requirements 
the of 


tarte! ready 


Basically, advantage the 


is its and 
with 


The code re 


combination 


convenient compliance moto 


ircuit requirements, 
that 
have a means 
the 


starters, 


quire motors and controllers 
of disconnecting them 
And with mag- 
this disconnecting 


either a 


from circuit 
netic 
means must be motor-cll 
cuit switch, rated in horsepower, o1 
except as follow 


rated 4 } 


a circuit breaker, 


or |e 


stationary motors 
the 


breake} 


ol 
the 


branch circuit fuse 


circult may serve a 
disconnect 

For stationary motors rated 2 hp 
less at 300 volts 
switch rated 


full-load 


be 


oO! or! le , a pen 
amperes at 
of the 


connect 


eral-use 
the 


may 


in 
twice current 


motor used as a di 
For 


more 


stationary motor rated 
than 


50 hp, a motor-circult 


witch rated in amperes, a 


yeneral-use switch or an isolating 


vitch may be used as a disconnect 


Che code here recommends that iso 
for motors over 50 
“Do not 


not 


lating switches 


hp be marked inde 
load”’, if 


interrupting 


open 


they are capable of 
current 
that a 


disconnect must have a carrying ca 


locked-rotor 
The code further requires 


of the name 
of the 
and it must disconnect both the mo 


pacity of at least 115% 


plate current rating motor 


tor and the controller from all un 


grounded supply conductor If a 


motor is controlled by a switch o1 


circuit breaker, as permitted by the 


Combination Starter with Fused-Switch Disconnect 
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Short Circuit Protection [The unfused-switch or _ circuit 
7 = - breaker type should be used where 


r 





Short-cireuit protection only disconnect means is required 
Cul C 4 


at point of branch circuit Of course, in many occupancies, en 
feeder mye From feeder yineering analysis and particular 
conditions of equipment layout and 


Fault usage will indicate uses for combi 
VV 


SA rf nation starters to provide special 
Ris sel - ~y Cc A operating and safety advantages. 
Intinite bus Controller Motor Advantages of combination start 
ers include: neat and compact in 


tallation educed installation time, 
at C will draw current until the circuit is opened by the pro illation, redu Lis l 


The value of the short-circuit current available ot C depends upon easier and more accurate motor cir 
rating of the supply transformer, the percent reactance of the trans cuit design, economy of relocation 
the secondar y voltage and the effective in pedance of the current path If necessary and sater opel ation 
trom the transformer to the point of foult Appl ation of motor controllers must I ne safety feat ure obtains wnen the 
theretore, be coordinated with branch circuit overcurrent protection which must cover of the enclosure 1s interlo« ked 
be able to safely interrupt the short-circuit current. And not only must the device with the operating handle of the dis 
be rated to interrupt the fault current, it must act quickly enough to open the connec ting means, requiring open 


cult betore let through current can damage the controller ing of the disconnect before the en- 











closure can be opened. In this way, 

viously, the tected for the allowable 10- or 25-ft the starter and motor are dead when 

breaker may in, a combination starter may be the enclosure door is opened. Pro 

disconnect if it ised to provide disconnect means vision is generally made for using 

uunded conductor and branch circuit overcurrent pro padlocks to lock the disconnect in 
protected by an tection for the motor circuit. Or a the “orr’ position 

vhich may be combination i * with an un Combination starters find appli 

fuses) which fused switch may be used in any e¢ation in motor control rooms and 

ingrounded conductors to application where a motor branch other places where controllers for a 


or cireult 


breaker” and circuit is carried out of sight of o1 number of motors are neatly racked 
a hand-operated air-break run more than 50 ft from a distribu along a wall and at machine loca 
a hand-operated circuit tion panel in which it originates, —§ tion when combination starter 
van oil switch on acircuit making the use of another discon meet requirements of machine ope 
er 100 amps, 600 volt nect desirable or necessary ation and maintenance and simulta 
Whenever a combination starte: neously meet circuit design require 
Disconnecting Means is Called for and branch circuit pro- ments, Typical of such application 
tection is required for the motor are large processing plant 
disconnect must be located in circuit, the fused-switch or circuit 
iyht from the controller or be ar breaker type should be used. Pro REVERSING STARTERS 
ranged to be locked in an open posi tection must meet requirements of 
tion \ distance greater than 50 ft NEC Tables 26 and 27, Chapter 10, Reversing is a frequently re 
considered equivalent to being with proper IC for short circuit quired motor control characteristi 
it of ight Kkach motor must be 


provided with individual discon 


Basic Magnetic Reversing Starter 


(Running Overload Protection Not Shown) 


necting means, except that a single 


disconnecting means may be used for 





i number of motors if it has a rat 





litable Tor I ingle motor 


e rating equals the sum of the 
ys of the individual motors 


nd if used for any of the following 








Heverse contactor 





applications 

1. For a number of motors driv- 
ing different parts or sections of a 
ingle machine 

















2. For a group of motors prop 








erly supplied by a single branch cir- 











iit, as described in the previous 








ection on code rules for controllers. a 

4. For a group of motors in a PaO Sere 
or le Oo f it sig , 

ing room and within sight from Forward coi 

he location of the disconnect 


In accomplishing disconnection t Forward 


requirements, a combination starter |- Reverse 
can frequently simplify circuit de- g 


ign and installation matters. For Stop 
instance, where a motor circuit is 


tapped from a feeder and is unpro- 
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Automatic Plugging with Reversing Starter 
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rword director 

















either a f 


“a cire 


ed or unfused switch or 
iit breaker for disconnect and 
, 


motor branch 


t short 


imilar to 


circul protection 


ayain circuits, for applica 


tions tnose for non 
starters. A 


meet 


reversing combination 


variety of enclosure require 


ment of variou ob ondition 


General applications for reve 


ing starter include milling ma 


chines, drilling machines and bend 


inv macnine 
Plugging 


A particular 


application for re 


versing starters is motor plugging 


Plugying is an Ope ration by 


juickly 


the connection to a motor is ¢ 


which 


reversed, causing reverse torque on 


the motor to bring it to an ab: ipt 


stop. Squirrel-cage induction mo 


tors and most wound-rotor motors 


are capable of withstanding the 


shock of plugging without damage 
to the Plugging 


motor may be 


ised for either quick stopping or 
rapid reversing of motor Using 


a typical reversing starter, with 


tne motor 1 
if the “REVERSE” 


the connections to the 


inning in airectior 


button i 


one 
pushed, 
motor are re 


When 
stops the motor, 


versed and 30 is the torque 
the reverse torque 
the “stor” button i 


vent overrun. This sequence of op 


pushed to pre 


erations is often provided by a plug 
vitch haft. Of 


ying 


on the motor 


Multi-Speed Controller for Two-Speed, 
Single-Winding Motor Providing Constant 


Torque at Both Speeds 
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butt 
closed after « 
ton. To change 
the button 
breaking the 
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vit to the } 


speed « ntact 


the cir gh speed 


contactor. The motor then run 


< 


at the high speed. Such cor 


trollers can be « 


jVippe 
relays to pre vide automat 
timed transter trom low spee 


to high speed 
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Multi-Speed Controller for Two-Speed, Two-Winding Motor 
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ion and design of 
he starter must be able to produce 
he reconnection without shorting 
For of plug 


ying, it must be established that the 


ie lines proper use 


load driven by the motor can stand 
the strain and that the line disturb 
nce caused by plugging not ob 


eclionabie 


MULTI-SPEED CONTROLLERS 


kull-voltage magnet tarters 
are available for operating multi 


speeds A 


typical multi-speed starter consists 


peed motors at different 
of a group of contactor assemblies 
in a single enclosure, each contactor 
the 


available foi 


motor at one peed 


operating 


Unit three 


are 
ind foul peed 

fixed trequency of the ae 
the 


3-phase 


Given a 


voltage, speed of rota 


supply 


tion of a motor depend 


upon the number of poles in the mo 


tor Speed is decreased by an in 


the 


number ofl poles In a o 


crease 1n number ol 
the 
phase motor was 
vould 
This is the principle on which multi 
based. Multi 


inducti mo 


pole Ll, 
tnen 


changed, the moto! 


rotate at a different speed 


peed ac motors are 


“rol ‘ 
squirrei-cage 


peed 


tors may have one winding which 


can be reconnected to prod ice a dif 
ferent number of poles or it may 
to prod ic¢ 
the 


i on 


have vindings 
different 


former case, the 


eparate 
numbers of pole In 
vinding is a 
can be re 
different 
speeds in a 


and 
obtain two 
with 


the case of 


equent-pole” typ 
connected to 
numbers of pol 

2-to-l. In 


winding 


ratio of sep 


arate each winding pro- 


duces a certain number of pole for 


a certain speed, but the two peeds 


+ { ) 


do not have to be in » ratio of Z 


to-1 


arate 


And if one or 
the 


the conseq ient pole type, ther 


potn oft the sep 
stator are of 
the 


three of four 


windings on 


motor may operate at 


peed 


selection of any de 


‘| 0 proy ide 


ired peed tor the type ot m ilti 


speed motors described above, a 


multi-speed starter 


connects tne 
supply line to the required winding 


terminals. The controller will pro 


vide for change of connections in 
the case of consequent-pole motors 


the 
The 


and for change of winding in 


ase of two-winding motors 


contactors are interlocked t 


vent short circuits, and the 


are equipped with running overload 
tion for use at 


ised with 


prote eacn 


They 


for remote 


speed 
can be pushbutton 


control 
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Typical Starting Characteristics of a Squirrel-Cage Motor 
Dr ving a Loaded P me 


wae sherh 
voltage starting g 


sformer . 3 +—Autotronsformer + 
% top , starting 8O% tap 


Autotransformer . 2, P pale 

r @S/SIOr STfOi ) 
sfarting 65% tap 60% stondstill 
| | | | ] vo/fage 














vo/fage starting 
Resistor storting 8O% standsti// voltage 
Nesistor starting 65 % standstill voltage 
Hesistor starting 4 point increment type 








for constant is thereby reduced, and the resisto1 “RUN” positions, a contact under 
variable hp, can be removed when the motor has each end of the arm wipes across 
available in come up to a certain peed, The mo contacts connected to taps on one of 

100 hp, 600 volts, tor then runs on full line voltage th ‘sistor elements. Moving the 
variou relay al This method is used in primary re ar? out equal sections of re 


de starting and istor starter | in each of the two phases 


ontrol according Manual primary resistor starter ntil motor i ipplied at ful! 
Combination are used for polyphase squirrel-cage tars ym wh units use a 
are available motors and have manual provision holding coil to keep the arm at the 
breaker fon for removing the tarting resi point of resistor-short once the m 
protection ance after the motor starts accelet is going. Other units may be 
these start ating In a typical rheostat-type ised with intermediate positioning 
nm compre manual unit, tapped resistance ele- of the arm to allow speed control 
and machine ments are connected in series in Another type of manual primary 
two of the three phase An ope resistance starter uses series re 
ating arm on the starter is pivoted sistance elements which are varied 
REDUCED-VOLTAGE STARTING at its mid-point and has its two in value by compression. In a typi 
ends insulated from each other. As cal starter of this type, a handle on 
ting of motor it is rotated from the “START” to the side of the enclosure is used to 
produce objec 
cases where the Manual Resistance-Type Starter 
ot have the ca [ ; 


irrent require hiand/@ is moved to 
sfepless/ Juce 
disturbance f y reduce 
. series resistonce by 
r and other 
npressing graphite discs 
adversely 
current Starting 7 
a rat rote ive de nes VW 
units 
nrow the ystem out of 1 yw 
Where tine ise of full-volt MA— 
ild burden the dis 
and/or where the 
or the work can 


rting current and 


ip 





age starters are 
ary according 
eration or applica 


Stort contact 


inmterioched with 
handle of resistance 
a motor device fo close 
contactor to short 
resistors when handle 

each conductor | has moved to ‘On” position 


iy current 


Ih} 








to connect a 
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control compressic 


the 


tance 


discs in 
the 
smooth, 


resistor ] ll Vid 


resi value aried and 


teples control of the 
starting current obtained. Ag 
handle is ed the ‘ 9 
tion, the istance in 

the lines is 
zero, at 


ral to 
res 
grad 1AalLy 

which point a magnetic cor 
the motor the 
tnen to 
ition. A 
tne 


used to 


connects 
The handle 
“OFF” po 


mounted 


tactor 
line. 
the 
ton 


return 
“STOP” but 
of the 
open the cir iit 
The has 


and voltage 


in cover 
enclosure is 
the 


running ov 


to motor 


stop unit 


erload no 
protection tarter 
ip to a few hundred 


power, up to 600 volt 


are made in 


sizes nors¢ 


Automatic Resistance Starters 


Automatic primary resistan 


starters perform the same function 
manual resist 
that the 


moval of resi 


as ance arte ex 


cept introduction and re 


‘tance for starting 1s 


A typical 


contactor 


done automatically init 
contains 
the 
conductor 
to start 


lay, when 


one which cor 


nects motor Oo the line 


tor 
ade 


reached 


three 
through three resi 
After a definite 
the ha 
speed, another contactor close 
shorts out the 
$ primary resi 


PCCAUBE 
ed 


medium sizes of 


time 
motor 


ana 


tartiny resistol 


tart 


tance 


ers are yenerally u vith small 


and motor the 


time delay does not have to be long 
Units are available 
different duty rating 


ing requirements of lo 


tors ol 


vith resi 
to meet vat 
ad 

For larger motor 
200 hp, one ty 


starter delive 


iz iT 
of 


, ADOVe 


pe primary resistor 


; 


voltage 0 


a motor through resistors which ars 


short-circuited in steps at 
This type of 
“multi-point” 
Another ty of 


starter 4 automatic, 


Variou 
intervals 
called a 


starter pe automat 


resistor pre Vick 


stepless reduction of 


erie resist 


ance for applications requiring very 


smooth acceleration § to 
system disturbance 
shock to 
load 


addition 


and to prohibit 


starting the driven ma 


chine 
In 


tive reactance « 


to induc 


resistance, 


conductors 


an be u in serie 


with the line provide 


reduced voltage to motor he 3 
reactol is e 
that 


resistors 


plication of 


the same as of resistors 


Using or reactors 


motor starting, starting current 


directly proportional to the voltage 
taps. This differ of 


from the u 
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Automatic Reduced-Voltage Starter Using 
Primary Resistance for Two-Point Acceleration 


First point of 
Starting 
acceleration by 


sfarting contactor 


units 


- =i 
aw 

Holding 

contacts 








resistonce 


4 OL 


4 relays 
RE ne AE 
PE Wn 8 
ee = eS. 


Second point of 
acceleration provided 
by acceleration contactor 





Motor 


Accelerating coil closes 
occelerating contacts, 
shorting out resistance 
ofter time - delay device 
energizes coil 


(CF 
i] : 
Starting coil closes 
starting contacts 
/nstantly and holds 


contacts closed 











for 


ot ¢ 


autotranstorme! 
vhich the | 


tarting, WU 
ercent irrent 1 


of 
Autotransformers provide bet 


jan the percent voltage 


irrent limiting on in-rush 


Autotransformer Starting 


the 
reduced-voltage starter 


used 
for 


motors 1 


general, widely 


of 
\ pha é 


most 


quirrel-cage 
autotran 

ot 
iting and higher starting torque per 
than other 

without the energy 

These 
transformer action to obtain 
Lor 


up 


former or compensato! 
typ starter, offering current lim 
amp reduced-voltage 
loss of 


start 


tarte! 


resistor type starters 


use 


reduced voltage and are made 


manual or automatic operation, 


OL. relay 
contacts 





everal hundred horsepower 


A typical manual autotransforme1 


tarter consists of three autotrans 


former coils—one in each line 


conductor—contact assemblies, pro 
devices and 
Each 


is generally tapped at one or 


tective an operating 


handle autotransformer coil 
more 
points along its winding. The auto 


transformers are connected in 


and connected to the motor in such 
a way as to supply reduced 
to the motor when the line is closed 
through the autotransformers. Sev 
eral sets of taps are usually brought 
out t of 
volt 


voltage tay 


o provide different value 


in of line 


The 


used should provide req iired start 


red IK ed voltage 


age) for starting 


ing torque at irrent 


minimum 


Switching Operations in an Autotransformer Starter 


(For Manual or Automatic Operation) 


nfacts 


start 


/Ose 


Autotranstformer 


oils 


1} TOTO OOID 
-—B TOOQOOO- 
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wye 


voltage 


To 





1e handle is moved to the 
held 
intil a bell rings in 


operate, t 


“START” there for a 


position, 
or 
some and moved to the 
“RUN” position to apply full line 
In this opera 


ew set onds 


units tnen 


tol 


voltage to the m« 


first connected to 
available at the 
formers, Then 
started and the 
has 

. al 


are cut out ¢ 


tion, the motor is 
the reduced voltage 
taps of the autotral! 
when the motor has 
nrush ceased, 


initial current 


the autotransformers 
the circuit 

The 
starting 
the 


alr 


connections involved’ fo1 


and running positions in 


starter are accomplished by an 


break or oil-immersed switching 


mechanism In those cases where 


the 


stand the arcing 


; + 


switching acts can with 


vhich results when 
the motor is disconnected from the 
and con 


autotransformer in All 


nected across the line, air breal 


switching can be used In othe 


cases, particularly the larger ze 
oil-immersed swit 

squelch the art 

tne 
starter 
ised to hold the handle in the “RUN 
This with 
overload actuated 


of the 


and a “STOP” button acro 


In manual autotransforme! 


described, a holding coil 


position coil 1s In series 


running relays 


by heaters in the line side 


starter 
two of the 


“STOP” b 


motor terminals 


the itton, opening 

undervoltage on 
the 
operating handle 


the 


overload relay , 
the 
returned 
“OFF” 

Although the 
with 


other compen 


coil will release pring 


the 


startet! 


to 
+i iy 
position, opening 
foregoing cover a“ 
forme) 


tart 


starter three autotran 


ator type 


coils, | 


ers use only two autotransforme! 


f + 


In suc tarte! , eacn ol VO 


cols 
autotransforme! l connected 
with 
The th 
directly 
tnl eq 


open-delta connectior with a re 


inh 


' 
series one 0 he line conduc 


tors ra ne conducto! 


con 


nects tne motor Or 


starting, iivalent to an 


duced voltage supplied to the moto1 
When the motor ha 


accelerated, the 
en connections 1 


po 


take OV 


changeover in v1 


made to the “RUN ition 


to hold 


the holding « 


the handle 


Magnetic Autostarter 


Automatic autotransforme 


starters are general! imilar 


manual autotransformer tarte! 


In the 
switching 


automatic unit, nowever, 


operations are made by 
combination 


rhe 


magnetic contactors in 


with a timing device timing 
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where 


type 
to the 


the 


Manual Autotransformer Starter 


transfer from 
full 


follows 


the 
to 
['ypical operation is as 
he coil of the 
is energized to connect the motor to 


initiates 


device 


reduced voltage voltage 


starting contactor 
the reduced voltage taps of the auto 


Aftei to 
the moto! 


transformer a time delay 


| 
aliow 


duc ed 


opens 


to accelerate at re 
the timing 
starting coil 


voltage, device 
the 

the 
the coil circuit to the running 


circult, 


breaking starting contacts, and 


ontactor which connects the motor 
to the full line voltage. In one typi 


cal starter, the timing device is an 


adjustable, 
It is 


‘START’ circuit is 


motor-operated timing 
et into operation when 
closed, and 
the 
iit and closes 


Adjustable 
relays and othe 


a definite motor 


start 


pet iod 


opens the ing cire 


tne running circuit 


pneumatic timing 


f 
r oT 
pe | 


Automatic autotransformer start 


timing relays are also used 





ers are available with two coils con 


three 
Two-coil 


nected in open delta or with 


coils connected in wye 


starters produce a usually negligi 


ble unbalance in starting voltage 


As in the manual types, autotrans 
former taps are provided to adjust 
the value of reduced voltage to meet 
for 
‘I he big advan 
type of 

that it 


control 


various requirements starting 


current and torque 


taye of the automatk auto 


transtormer starter | can 


be used with remote pilot 


starter made up 
600 volts 


prote tion 


devices, Such 


to 600 hp, 
running 


are 


and have 


overload and 


undervoltage protection when mo 


mentary-contact pushbuttons 
Interlocking 


proper 


are 


used, provisions a 


sure sequence of contactol 
operations 

tnese 
ti 


appli i 


Autotransformers used in 


starters have certain characteri 


which suit them to variou 


Automatic Autotransformer Starter 


Vo/toge taps for 
80%, 65 % or 50% 


ferlock 
contacts 
closed 


Relay 
sfaontly 


motor 


bE Start re 


by relay coi/ TO 


“START 
‘s pushed 


when 


butto 
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rter with Two Start Coils 





voltage tap should provide a 


irrent as low as possible, 
sfer that does 
irrent 
starters 
for motors in 
ing and refriger 
and for motor 
machinery, where 
g would exceed 
tations oO! place 
on the system, 


im accelerating 


tarte for use with 
motor which have 
parallel windings on 

ne tarter contains 
contactors, each of 

for half the motor 
upply one wind 

a one contactor 18 

nect the line to one of 

nding After a short 

time-delay relay actu- 

r contactor which con 

ther motor winding to 

With this operation, the 

irrent is effectively re 

anner similar to a re 

age starter. However, the 

tarting torque of the mo 
of thi tarter. 
increment start 

sizes up to 400 

tep part-wind 


ne motor up to 
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DRUM SWITCHES 


Star-Delta Method of Starting Delta-Connected Motors 


on Reduced Voltage 


— 





Re 


rloc 


Drum Switch for Reversing of Small Motors 


peed control of poly 
weed motors, of either 
nding or conse 
variable tor 
r constant 
Units are 
four speed 
all speeds o1 
either open 
machines or 

eral type 


for u 














Comparison of Starting Methods 
for Full-Load Motor Torque 
and KVA 


Motor hva 


ronous speed 


TARTER 





s speed 


SISTANCE 


nous speed 


AGt 


RMER 
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magnetic contactors, and a pu 


button station in a drum switch en 


closure can provide for operation of 
Drum switche 


ip te 150 


“a magnetic starter 
of this type are available 
hp, 600 volts 


; 


Design of motor control circul 
using drum switches for the fore 
going applications must includ 


provision for running overload pro 


testion and, where required, unde} 


voltage protection or undervoltage 


release, Drum switches do not have 


overload protection They there 


fore must be used in conjunctior 


with standard manual or magneti 


motor starters to obtain the nece 


ary protection For application 
f 


over 10 hp, a starter of some type 1 


necessary to switch the motor sup 


ply circuit. Drum switches do not 


have switching capability at the 


higher hp rating 


WOUND-ROTOR CONTROL 


The wound-rotor « lip-ring in 
duction motor has a rotor winding 
made up of conductor et 

lots and 


ring mounted on the shaf 


onnected to three 
from each othe 

end of the rotor Brushe 

to make with these 
rings to complete the rotor circuit 


insulated 
contact 
external to the 


videl 


used where some measure of speed 


through resistors 


motor. This type of motor i 


control is required, where high 


starting torque with low starting 
current and minimum line disturb 
where fast 


; 


ance is desired, and/o1 


acceleration or frequent starting 
needed 

For starting, accelerating and 
regulating the speed of wound rotot 
motors, resistance Is inse 
external rotor circuit he 
rings are 
inits in each phase of the roto 
Such a started 


vith all of the resistance value 


cireult motor 1 
the rotor circuit, minimizing 
ing current As the moto 
to accelerate, the resistance 
intil 
it is short-circuited. The succe 


| reduced step-by step 


reductions In resistance value 


duce a series of tora 


With 


shorted out 


speed 
ditions in the motor 

the resistance 
motor operates as a squirrel-cage 


Wound roto! 
used for such applications as: large 


motor motor are 
conveyor systems, centrifugal blow 
ers, crane hoists, mill table and 
for general mill service 


The basic control cir 
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motor consists of a 
age starter to connect the 
ator to the primary supply 
and a balanced, adjustable, 
resistor, wye-connected in 

circuit The 

be a manual switch or 


line magnetk 


primary 


starter 
running overload and under 
ge protection. The secondary 
tance starter may be a manual 
vy gradually reducing the 
the rotor circuit or it 
magnetically operated 
for cutting out the resist 
For speed control, increase 
tance in the rotor circuit 
decrease in motor speed 

magnetic full-voltage 
control of a 
affords ready 
with the 


Interlock con- 


primary 
motor 
r 


it) 


erlo king 
econdary controller 


; 


AY on the secondary starter can 


connected in 


series in the pri 


; ¢ 


arter operating coil circuit 
irranged to permit operation 
the primary contactor only if all 
the secondary resistance is in the 
econdary circult 


A typical complete-unit magnetic 


; 


arter for non-reversing use 


ind-rotor motors includes 
ving elements: 
line contactor for the pri 
upply circuit 

Timed accelerating contactors 

hort circuiting the starting 


{ 
Ol 


Typical Speed-Torque Curves 
for Wound-Rotor Motor 





connected to resistance 





Full-load Breakdown 
rated or 


forque maximum torque 


Slip-rings 
short circuited 


(O% resistance) 


eed 


5O% Resistance 


hronmous $s 


/ 100% Resistance 
/n rotor circultl for 
maximum torque 


Yo Roted torque 
af starting 


Wound-rotor motors are used where high 
starting torque ts required to bring loads to 
full speed sw oothly and quickly, with low 
starting current. As shown above, speed 
torque characteristics of wound-rotor 
motors vary with resistance in the rotor cir 
it. The motor can produce speed-torque 
characteristics similar to the various de signs 
irrel-cage motors. Such a motor is 
re, an adjustable varying speed 
peed can be established foro given 
djusting the rotor resistance; but 
the speed will vary according to 


iditior 











Manual Wound-Rotor Secondary 
Controller with Primary Contactor 


I 





load protective 


Contacts are closed only 
=o when al/resistonceisin 
ot thik alten R rotor circull-preveats 

; n tarting 


closing main contactor 


mounted in the 
( 1 l l without rotorresistance 


‘s 
arger sizes, the ak 
enerally mounted , 4 
iY f bal aferna/l 
h 


pee nag sagiherSisend J N resistance 
ors depend on the application Y foot 

and duty Starters of this 
type are available in ratings up to 
600 volt ! rv high-voltage ap 
ber of different 





Speed Regulators 


peed regulator for 





ry motor 1s i - 
f the load Wound-rotor motor 


ics of 
and the moto! Krom the stand ‘s 
Nesistance unit may be faceplate 
ntroller with resistors built-in 
type onst: torque or machine r drum controller for starting 
loads and variable-torque or fan Juty or speed-regulating duty,with 
eparately-mounted grid resistor 


ssembily 


point of loi here are two basic 


loads. Spee regulators are made 
for these tv p f service. The 
peratir 


and cu haracteristics of 7 














the motor a arious speeds and at ——_-- ——————— 
locked rotor ould » be related 


to the speed reyuls ) All of these 


Two-Step Automatic Starting of Wound-Rotor Motor 
—————_—___——_—_—_————_ eB 


he way in which farting contactor connects 
france Hesistaonce 





actors determine 


rotor circuit resistance will be vat motort ne with re : 
nnecredinsée ndary snirs 


ied to obtain need control , 


For use in the secondary circuit ~{ | 


to obtain start peed control 


and/o1 reversa of wound rotor / iF; 


motors, manual drum controllers 44 
; 


and faceplate controllers find wide 


lication, A typical manual face 4} 
controller tor speed regula | Lr > | 
tion and reversing consists of a l « ecalee {S> oil for 
numbet of : ited contact | primary Ntactor 
mounted in ! on the front of lime-delayed ro / 
// 7 


rT acts é ontacts 
These contact losing of conta secondary contactor 


vired te tap on resistors perates secondary 
ontactor cutting 


i , ' | : t oy ‘ > 
inted behind the controller plate ali vesisiance 








three-legyed rotating arm 1s 





ted at the center of the circle of 
caste : ith contacts Resistor-Reactor Starter for Constant-Torque Control of 
the stationary Wound Rotor Motors 
The rotat 
a handle, 
reduction in re 
itor rotation 


ay and stepped 


to 


tance with reverse 


vhen moved the 


‘ oe 
ee oh 


rotor 


either starting 
ol Such uni 
eparate resistor 
d. Interlocking 
rdination wit! 
the primal 


provid 


e 
} 





Secondary-Circuit Speed Control of a Wound Rotor Motor 
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< Allresistonceis 
connected inrotor 
circuit at starting, 
reduced as motor 


@lerares 


Mesistance inrotor 

‘rcull is gradually 
reduced to bring motor 
fo speed,unti 


nceis shorted out 











for closing 
handle j 
Anothe1 
with a 


pu ndbutton t nrovide 


vnen the 


moved ti 

type of int 
clo 

only 
the 
made in 
olts, with 
duty re 
alse 
eration of 


control of 


ing of 


vhen I i ( ] in} 


(| iired ! ( ) are 
available 
the drum 
peed 0 
rotor motor 
and many 
obtained DY 
isiny 
tarter in the prima 


with interloc] the 


con 


mnection to 
at um 
troller 


ondat 
non 

reversing 

controller 

with a non 

tarter. 

and 


In wound-rotor 


Grid resistor rheostat 


for 
condary ei1r 


cuit ire available in many types 


and construction including: cast 


and wound grid resistor units and 


fet { 


bank liquid rheosta ! 


How do NEC safety 
requirements 
influence control 
applications 
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te pless 
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control in steel mills, wind tunnels 


tations; motor-oper 
for 


made 


and pumping 
ated tats 


ise with 


rheo Grid resistors 
awit he 


1 ney 


ings 


drum are 


available unwired are in 


talled in ventilated hou 


HIGH-VOLTAGE CONTROLLERS 


for 
eral thousand 


In addition to controllers 


motors rated up to se 


horsepower at 600 volts, there is a 


ariety of motor control equipment 
for use on motor circuits rated from 
000 volt to 5000 


volt Typical 


motor starters for such application 


are made up as compact assemblies 


of components in unit enclosures, 


for use with sq iirrel-cage, wound 
ynchronou 
for 
for 


ing or 


rotor, and multi-speed 


motor full-or reduced-voltage 
tarting, peed control and for 
reve non-reversing service 


The 
starter generally contains all of the 


enclosure for a high-voltage 
required elements for operation and 
the Parts of 
ich a starter include 

1. Short-circuit 


the motor and the equipment is 


protection of motor 


fo! 


pro- 


protec tion 


vided by either powel fuses or a 


tor with overcurrent 
Class E-1 


where short 


suitable contac 


NEMA 


can he used on &yYy 


relay tarters 
tem 
circuit interrupting duty does not 
exceed 50,000 kva NEMA Class 2 
tarters use current-limiting fuses 
for short-circuit protection and are 
iited to application on systems re- 
quiring interrupting 
150,000 kva at 2300 volts and 250, 
1800 volts. Ona 

hort 


high 


capacities to 


O00 kva at ystem 


of highet circuit capacity, 


actor of interrupting 
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ratings can be used inction 


with 
which 


in co! 
current-limiting reactors 
fault currents within 
the capabilities of the contactors 

2. Motor disconnecting m«¢ 
ided by u 


the disconnecting type 


keep 


ans 


ing Tuse 


be prov 
yang operated disconnect 
the incoming line 
5. An 
line contactor for closing the circuit 
4. Thermal 
type 


air-break or oil-imme 


induction 


relays 01 


overload 


for 1! 
vith 


and ambient 


relays inning 


protection, accurate 


tion 
5. Transformer 


cailora 
compensation 
and fuse lor 


low-voltage control circuit 


6, | ndervoltage relay protection 


and protection against single-pha 
ing 

7. Electrical 
terlock 


may 


and mechanical in- 


for protection of personnel 


include de-energizing the 


starter by opening compartment 


door, requiring starter to be discon 


nected before doors can be ope ned 


Secause the proper selection and 


integration of components for a 
high-voltage starter for a pal 
detailed 


Various 


application is a 
the 
such 


ticular 
engineering task, 
manufacturers of equipment 
offer 
ervice in 
hest 
Custom design and construction of 
these 
trol 


iltation and 


the 
type of 


cons engineering 
the 


equipment 


application of 
control 
tarters assure effective con 
for any ‘t of requirements. 
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High-Voltage Starter for Squirrel-Cage Motor 
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re 1e/Oy 
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tomar , 


Orect 
esto fs 
for if power is restored 
2 presertrime 


vo/fage fai a 


hp in the range tus heavy loads, in excess of 75 hp. 


00 volt The Synchronous motor essenti 
the ally 


( ating as 


orrection to offset 


are 
synchronous alternators 
motor A 


the 


opel 
3-phase line 


current to stator and de 


feeds 

ipplied to the rotor The rotor 
field 
winding Reaction 
fields the 
come to rotate at ncnronous speed 


field of 


ot neavy con 


on motors nas a winding and a squirrel 


r exact, con cage between 


peed drives in magnetic cause rotor to 


and 


1OnsS 


continu vith the rotating magnetk 


Full-Voltage Synchronous Motor Starter for 
High-Voltage Supply 














urrent trans 
Stopping relay 
Time deloyed 
Undery tage 


Ammeter 


pu js? Of step he nt er ther goes 


resyncnrorize the motor if conditions of the 
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the stator As a result, the 


motor operates at constant 


syn 
cnronou 
peed 

synchronous motors 
full-voltage starting 


Starters for 
are mad for 
for 


type ol re 


autotransformer, reactor 
reduced-volt- 
volt- 


(not 


and 
istor-type 
tarting, at high and low 


ayes \ ty 
than 


ive 
pical low-voltage 


yreatel 600 volts) synchron 


’ tarte) follows 


A full 


connects 


operates as 
oltage magnetic line con 
the ac motor wind 
The rotor winding 
through a starting and 


Then the motor 


tactor 


ing to the line 


is closed 
discharge resistor 


tarts, accelerates and comes up 


to synchronous speed as a squirrel 
At the correct 
field 
automatically 
the field to 
vith max! 


torque 


motor rotor 


caye 


peed, a polarized frequency 


rela and reactor 


apply de excitation to 


ynehronize the motor 


mum synchronizing while 
current 
vill remove the 
field excitation if the should 
be pulled out of step and will re 
apply the field when the motor again 
Thi operates 


to protect the 


drawing minimum line 


This same relay 


motor 


ynchronizes relay 


automaticall motor 


inder all condition 


Synchronous motor starters are 


available in compact assemblie of 


all 


en los ire 


components In unit 
High voltage 
hort-circult 


necessary 
startet 


can incorporatl pro 


tection for the required rating of 


interr and reduced 
voltage autotransformers 
or starting to limit the cur- 


rent with acceleri ng contactors 


remove iny devices 


ynchronous 
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starters include erheating which results from pro 


undervoltage, and out-of-step relay longed motor operation below syn 


protection The out-of-step relay chronous speed, The squirrel-cage 


protects the quirrel-cayge winding vinding | designed for starting 
on the rotor ayvainst damage due to dut 


Direct-Current Motor Controls 


i¢ methods are ised for pushbutton operation, the same 

starting d motor full-voltage type used for small integral-hp a 
starting and reduced-voltaye start motors on single-phase or polyphase 
ing Full-voltage starting is con circuits, are used. Manual de start- 
fined to de motors rated 2 hp or less ers in fractional-hp sizes are avail 
Reduced-voltage starting i ised able with or without running ove! 
for larger motor oad protective relays. Integral-hp 
manual starters have overload pro 

ACROSS-THE-LINE tection. Manual starters find appli 
cation where remote control is not 

Across-the-line starting of dé a requirement 

motors may be done in many cases Magnetic across-the-line contact 
with manually-operated witche rs for de 
In fractional hp ratings, double-pole 


motor control up to 2 hp 


are used for starting, stopping and 
switches of the toggle, key and lever reversing dc motors where full 


type can be ed for 120/240-volt di ollaye tarting will not damage 


motor control These tarting the motor or its driven equipment 


witches are the same type a “| \ ingle contactor is used for 


for small ingle-phase ac motor imple starting stopping; two inte! 


application Kor integral np ck locked ontactors are used in re 


motors up to 2 hp, across-the-line ig starter Application and 


manual ite he v) yral l of nese starters is gener 
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aly tne same as for a magnet 
tarters. Two- and 3-wire control 
circuits can be used in the operat 
ing coil circuit with pushbuttons or 
other pilot devices to provide re 
mote or automatic operation. Run- 
ning overload protection is included 
in the starters and undervoltage 

tection or undervoltage release 
an be provided for the motor with 
these starters 


REDUCED-VOLTAGE STARTING 


There are characteristics of de 
motors which make reduced-voltage 
starting necessary for motors above 
2 hp. On starting, de motors draw 
very high current because their 
armature windings are designed t 
have very low resistance to mini- 
mize heat losses. If full line voltage 
vere applied to such motors, the 
heavy current flow through the 
vinding while at rest might possi- 
bly cause permanent damage to the 
motor For this reason, de motors 
above 2 hp are started at reduced 
voltage In starting, a value of 
resistance is placed in series with 
the motor winding across the full 
voltage line, to limit the starting 
current to a safe value Then as 
the motor starts rotating, it gener- 
ates a counter-emf which effectively 
increases the internal resistance of 
the motor and reduces the voltage 
across the motor. This generation 
of counter-emf permits gradual re 
duction of the amount of resistance 
connected in series to keep the cur 
rent from rising too high When 
the motor has come up to full speed, 
the external resistance can be cut 
out 
Both manual rheostat type start- 
ers and automatic type starters are 
a ailable for controlling the start 
ing of de motors with resistors. 
These starters are compact assem- 
blies of the required parts—exter- 
nal resistance unit and the means 
for reducing and eliminating the 
resistance—in unit enclosures 

The 3-point starting box or face 
plate starter is a manual de starter 
commonly used with 1 or 14 hp, 
hunt or compound wound de 
motor The unit consists of a 
plate on which a number of contacts 
are arranged in an arc, tapped re- 
istances on the back of the plate, a 
handle with a contact on its moving 
end connected to one of the starter 
terminals and a magnetic coil. With 
the handle in the “OFF” position, 
the line to the motor is open. As the 
handle is moved so that its end fol- 
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Three-Point Starting Box Controlling Compound DC Motor 
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field The starter gets its name 
from the four terminal posts on Its 
front. One post marked “L,” is for 
one of the supply lines; another 
post marked “L,” is for the othe 
supply line; another post marked 


“FEF” is for the field connection; and 


the last post marked “A” is for the 
armature connection 

\s the spring-loaded handle of 
the starter is moved to the right, it 
makes contact with the full-resist 
ance tap contact, ¢ losing three cur 
rent paths—one through the arma 
ure and series field in series with 
all of the starting resistance, one 
through the magnetic holding coil 
in series with a current-limiting re 
istance, and one through the shunt 
field connected directly across th 
line Movement of the handk 
through the resistance-tap contact 
cuts resistance out of armature 
circuit and into the holding coil and 
hunt fleld circuit In the final 
position, the handle is held by the 
magnetic coil, and al { } tart 
ing resistance is 0 the arma 
ture circuit and in ith the 
parallel combination of the holding 
coil and shunt field 

A in the case of the }-point 
tarter, the 4-point starter provide 
“no-voltage” protection failure of 
line voltage de-energizes the hold 
ing coil, releasing the handle which 
{ 


returns to the “OFF” position 
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supply 
efficient a 
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Magnetic Reduced-Voltage DC Starter for 
Shunt or Compound Motors 
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NEC on Control Circuits 


moisture and grounds to conduit 


are commor ault conditions re 





The NEC, Article 430, describes a “Control Circuit” as follows: 


ponsible for accidental operation 
of motor controllers “The control circuit of a control apparatus or system is 
Another type of motor control the circuit which does not carry the main load current, and 
:, produce a current by means of which the electric signals directing the perform- 
nath through the coil of a closed : ance of the controller are transmitted.” 
Code requirements for control circuits cover installation. 


contact 


hold it closed regard 


of the pilot device 1. Control circuit conductors to remote control switches should be pro- 
coil circuit. Again tected from overcurrent by overcurrent devices not of the time-lag type 
by a combination and not rated or set at more than 500% of the carrying capacity of the 
vhich short the conductors, except that the branch circuit overcurrent device may be 
Failure-to-open taken as sufficient protection in any of the following cases 
damage to moto) a. If the branch circuit device is rated or set at not more than 
and can be a 500% of the current rating of the control conductors. 

The operating b. If the controlled motor and the switching device for the control 
charactert of contactor colle circuit are both located on the same machine and the control 
contribute nossible failure circuit does not extend beyond the machine. 

on mond to the If opening of the control circuit would create a hazard—as in 


: xt the case of a fire mp moto 
. oo roOP contacts . pu P ad J 


takes al ‘ of rated coil 2. Control conductors must be protected against mechanical damage 
voltage pera he armature and arranged to prevent starting of the motor due to accidental ground 
associated itn il; but it . 
helen Gali alee ane ie ‘mail 3. The control circuit must be arranged to be disconnected from its 
Sialeds tn, Gianliiin Se cll Ss, Gea source of supply when the motor circuit disconnecting means is in the 
open position. Two devices may be used for disconnecting—one for the 
controller and motor, opening the main power circuit, and the other for 
disconnecting the control circuit from its supply. These two disconnects 
should be installed “immediately adjacent’ to each other. If a trans- 
former is used to obtain a low control circuit voltage, the transformer 
should be connected to the load side of the disconnecting means. 
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Under such conditions, even partial 
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Control Transformer on Ungrounded Motor Circuits 
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voltage 
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condition 
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sential to proper coil operation 
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switches, 
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Pushbutton 
widely 


stations are the most 
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above a machine to 
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u pended from a“ 
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movement 
he 
cord to control an ov 


hoist 


tation, or 
may power 
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ed 
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ul any 1 of 
the 
uit of a controller, the term 
to vitch 
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number 
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vhich operate 
coil cire 
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with the 


master 


here aie ignate it 


above characteri 


the 
witch perform 


circuit 
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of control 
by 


switching opera 
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ter 


ingle h 
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the 


frequently ul 
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contact 
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witche 


are 
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assembly ire ed 
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to driven machinery or 
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located close 


be ed 


mayne 
may be 
rat \ 
remotely 
Control 
tact 


witche multi-con 


master switches for mounting 


witchboards o1 
for 
rotary 
pistol-grip 
knob handle 


number of 


ontrol panel 


ol urface mounting These 


are type witche 


either handles or r 
for 


oper 


ing ised initia 


ing a control ition 
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switch 
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if contactor 


trol 


relays and other con 
from 
ation. Control switches are nor 
held the 


position | 


device the switchboard 
mally 


“OFF” 


can | 


in neutral or 


y springs and 
ve turned either to the right or 
to the left to make different switch 
the 
And 


be 


ing operations as required by 


issociated control circuits. 


contact arrangements may 


either momentary or maintained 


'ypical control switches are 
at 600 volts and 
interrupting 
the 


contacts 


rated for 20 amps 


have varying capaci 


ties depending upon circult 


oltage, the number of in 


erie and other characteristics 


CONSTRUCTION AND MAINTENANCE 


Control switches are commonly used 
with indicating pilot lights showing 
operating ot as 


condition sociated 


circults 


PRESSURE SWITCHES 


to 
of 
yas 
system i switch 
Such a assembly con 
taining electrical contact 


A commonly used pilot device 


automatically control operation 


motor sociated with water « 
the 


switch 


as 1 


pressure 
is an 
s arranged 
to be opened or closed by mechani 
cal action of a diaphragm or piston 


which of 
vater, Of 
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in Control Circuit Hookups opening at high pressure, Reverse 
operation for gasoline engine cut- 
out duty provides contact opening 
at low pressure and closing at high 
pressure, Units are available for 
pressure ratings from a low of 
about 1 psi to a high of 7000 psi 
Gauge-type pressure switches are 
available for control of pressure 
and vacuum pumps and compres 
sors, where very close or very wide 
differentials are necessary or where 
very high pressures are encount 
ered, Switches are available in a 
number of enclosure types for dif 
ferent applications 
In applications involving small 
motors (generally single phase 
motors), pressure switches can be 
used to control the motor circuit 
directly. Where permitted, 2-pole 
switches can control 3-phase motors 
by switching two phases. For 
larger motors, or for remote control 
circuits, such switches are used as 
pilot devices in the operating coil 
circuits of magnetic controllers 
When using them for pilot duty, 
their contact rating muat be 
checked and their pilot duty rating 
must provide sufficient capacity for 
inrush and interrupting of the coil 


FLOAT SWITCHES 


A float switch is a unit contain 
ing contacts actuated by a lever 
arm which is moved by a chain o1 
rod attached to a float riding up 
or down with the level of liquid 
in a tank. Such switches are used 
vith motors operating pumps 
which control the level of liquid in 
tanks. Common applications for 
float switches include automati 
control of motors operating sump 
pumps and tank pumps 

Float switches are rated in hp 





for ac and de voltages in the same 
vay that pressure switches are 
rated, Units are available with two 


t 


land disconnes three and four poles, and multi 

off the circuit contact types are made for control 
vith other modifica of many circuits. In application 
ferent applications of small motors, float switches are 


are rated in hp foi available for direct automat 


and polypna ( Hi and ad switching of the motor upply Cll 


fron hp at 32 volt cuit in response to liquid leve 
at 550 volt i-phase a a tank. In large) 
differe: pressure ri mote control, float 
in pound per quare | used for pilot 
andard unit are 2-pole devi netic tarter coil ely 
phases in 3 units for tank servi close the eit 
ings are also cuit at low liquid |! ‘| and open 
e switches in the circuit at high | |. For sump 
tandard opera operation, a float swi mes the 
vitch provide 


pressure and = cpen 
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Panel-Mounting Control Switches 
for Motor Control Hookup in Boiler Room 
of Generating Plant 
if different ce 


{ a! ; 
iounting types are aval! 


float switches. Units are 
rod-attached float or 
pulley float arrange- 
yperate the _ internal 
bly, with varying 
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to get into the =k And their pilot duty rating 
oil-tight limit switches must match the coil circuit require 
ed. All limit switches ments 


term f current for As can be seen from the fore 
ratings, both ac and going, limit switches are available 


Basic Operation of a Limit Switch 


Moving /oad hits switch lever, 
breaking contactor coil circuit 
fo de-energize motor 


Direction of movement 
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Limit ; 2 ‘, 
switch Load moved by motor 
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Operating coil of 

contactor for given Contacts Mechanica/ 
direction of /oad coupling 
movement fo /joad 
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Magnetic 
motor 
storter 


Float Switch in Pump-Motor Control Circuit 
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Common Contact 
Arrangements for Limit 
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| To front park: 7 


ghts . 


121 Z2O8-volt 
feedar from 
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they offer 


wide b 4 ) mnt 


very 
rol devices in 

ntactor and tarter circults A 
SPDT time switch 


when controlling 


must be used 
operation of a me 
A SPS 
ised for pilot 
held con 


motor starters 


chanically held contactor 
time switch should be 
control of IY agnetically 
tactor sucl a 
Commonly used time switches are 
available with “carryover” 
of the timi 


witcnes Dy 


oper 


ation 


nye mex hanism and 
spring-clock action for 
ip to 10 hours after the power sup 
ply to the elect clock motor has 
failed, 
set the sw h dial if the 
before the end 


eliminating the need to re 
power 
ipply . ‘stored 


Vel pe riod. 


PLUGGING SWITCHES 


\ described WU ne section on 
motor lle plugging 18 a 
braking quickly 
bring rotating motors to a stop. A 


contri 


method ed to 


reversing start ised to apply 


reverse torque to a rotating 


after the 
has been broken. As 


wcompanying illustration, a special 
type of pilot switch called 
ised 
automatically 
qule h 

pushing the STOP | 


ving switch can be 


reversing starter to 
Dring a motor to a 
simply by 
ton 

A plugging switch is 
gal switch consisting of 
ing with 


shaft is connected to 


a protruding 


ments within the housing 


external part of the shaft couple 
to the shaft of the motor which 


to be plugged. Inside the 
when the elements are 
to rotation of the moto 
centrifugal force is 
closes a set of contact 


ticular direction of 


shaft 


certain 


forward line connection 


shown in 


a plug 


with 


a cent 


a ho 


Chis 


and 


hou 


rotated due 
shaft, 

produced which 
for the par 


rotation 


connecting this set of contact 


series operatin 


with the 


the reverse contactor of a 


starter, using the direction of rota 


evel 


moto! 


coil 


For extra safety 
try two START 
buttons in series 


tion in which the contacts close as 
the forward direction, and by elec 
trically interlocking the two contac 
tors of the reversing starter, a cir 
which will 


cuit can be provided 


automatically plug the motor to a 
top when the forward contactor 1s 
opened, It does this by applying re 
verse torque to the motor until the 
rotation has slowed to almost zero 
and then opening the reverse coil 
cireult 
Plugging switches are used with 
reversing starters and pushbutton 


with 


tations. They are available 
et of normally open con 


plugging 


oniy one 


tacts for non-reversing 


Control Circuit Elements — Transformer, Pushbuttons, Relays, Time-Relays, 
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vith two sets of 


ta ft; 


and normally open 


contac vy plugging the motor in 
Other 


more Cor 


either direction of rotation 


plugging Vitehe nave 


tacts | ually, the operating action 
switches 


the 


of plugging 
And 
ranged for 
The zero-speed 
plugging 
reversing 


can be ad 


justed witches are ar 


surface mounting 

plugging use of 
vitches is 
and ion-re 
tool drive 


duction 


W idely u sed on 


versing ma 
chine to speed up pro 
Phey find 


afety devices to pro 


operation also 


application a 
vide quick 


emergency stopping of 


such hazardous machinery as cal 


endat int ibber proce 
Other use 


ing plants 
include vi us types of 
motion interlocking as on conveyor 
plugying switch 
on each conveyor section can be con 


the for 


the preceding ure shut 


ystems where a 


nected to motor controller 
section to as 
down of the feeding conveyor se 
if any sectior accident 


ally, thereby 


tion top 


preventing pile-ups of 
conveyed article 

A variation on the plugging 
switch 
normally closed 
the motor 
the STOP 
the 


rota 


witch 1 
vhich 
tact 


the anti plugging 
utilize 
which 


haft is rotating 


con 
vnen 
When 
ed to 
contactor the 
to slow 


open 


button is pre disconnect 


forward motor 
tion begins 
When the rotation has slowed to a 
value, the fore 


uffic ient to keep the 


down yrad iall 


certain centrifugal 


in ho longe LI 


vitch contact open and they close 


to connect reverse pow to the mo 


tor causing revel 


Types of AC Contactors 


Magnetic Switches 


Magnetic switches are contact as 
actuated by electromag 
action. The electromagnetic 
derived from energizing 
a coil which sets up magnetic at- 
tracting flux to move contacts on an 
armature 

The 


identical to that of the basic mag- 


semblies 
netic 
action is 


against stationary con- 


tacts operation is generally 


netic motor controller already de- 
In fact, a magnetic motor 
without the running 


overload protective devices is the 


scribed. 
controller 


basic type of magnetic switch called 
a magnetic contactor. 

contactor is 
by energiz- 
ing the operating coil to close the 
magnetically held 


The basic magnetic 


magnetically operated 


contacts and is 


in posit maiitaining current 
flow through the coil. If the voltage 
to the coil fails, the contactor will 


constantly 


Ion DY 


open. The coil must be 
consuming 


the 


energized — constantly 


electric energy to keep con 
tactor closed. 

Magnetically-held contactors ar 
available for remote and automatic 


switching of ac and dc load circuit 
where frequent opening and closing 
of the 


Standard units are made and rated 


circuit is a requirement 
for high inrush current conditions 
of switching tungsten filament 
lamps. They are also rated for heat 
ing fluorescent lighting 
loads, and, to the their 
ability to break locked-rotor cur 


loads and 


limit of 


Basic Magnetic Contactor with Various Control Hookups 
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momentary pushbutton station 


Mechanical operating connection 
Operating coil 
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ot stable oltage Because the 


voltage to hold it closed, severe 


drop out the contactor. This 


tage protection or release 





Electrically-Held Type 


starter 
The coil must be continually energized 
sed. De energizing the coil opens 
used for motor starting equip 
switching lighting and other loads on circuits 
contactor depends upon coil 
voltage fluctuations con 


characteristic provides low-volt 


+ — 


Holding contacts 
for use with 
nomentory pushbutton 


Momentary-contoact 
swilch 


without the run 


contactor 
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The contact assembly is mechanically held in the « 
tion after the closing coil is de 
the closing coil is ene rgizea too 
chanical holding force Energy 


ng or closing movement of the contacts. Closed ur 


Mechanically-Held Type 


This type of contactor has magnetic operating mechanism to 
close the contactor by energizing a coil and to open the cor 


toctor by energizing a coil. Various coil hook jps can be us 


10sec f 
energized Tc per 
vercome the r 
$s consurn 


ed only durir g 


thoid 


voltage dips. This type is commonly used for lighting cc 
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control motor 
ing overload pro- Automatic Transfer Panel 
ided elsewhere. Typi- for Switching from Normal to Emergency Supply 
of this type are made 
a wide range of ratings up to Normal supply Emergency supply 





about 1000 amps, one to four poles, 
f 600 volt 


To facilitate thorough control 
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iit desigr perating coil cur = cz f 7 4 
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: ass . Switches ore 
ircult may be mechanically interlocked, 
ne voltage of the electrically operated 
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juirements and the type of 


of magnetically held e 
Re 

Pilot light 
(if used) 


control applica 
the type of load PANEL ASSEMBLY 
to be swl ( vhether the load is 
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| a motor or 
other induct loi Catalog specs 
on contacto ld be studied to NI El 
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, supply 
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A varia the basic mag 
netic contactor is the mechanically 
held conta r, in which the oper 

f omentarily energized 

ts and momentar CONTROL SCHEMATIC 

open the contacts 

that the contact This compact panel assembly of contactors provides for automatic transfer of the 

the coil is not electrical load from the normal source of supply to the emergency source of supply 
osntnctan ta tan mmediately upon failure of the normal supply. The transfer to emergency power 


. made upon build-up of emergenc voltage. Immediate return to normal supply is 
ome mechanical means or , f ated / 





made after normal has been restored. Each of the contactors is a 600-amp, 600-volt 
permanent magnet arrange 


. ac unit. As described in the foregoing section on motor control, « flective eration of 
the definite switch j 

large-size electromagnetic contactors con be assured by the uss of a « nergized 
hanically matin operating coil. Each coil is energized through a rectifier u ‘ lied from the 
losed positions secohdory of o control transformer. Each coil has two sections as sho A high 
contactor 18 com current. low-resistance section is used to make the initial movemer lose the 
d from the may contactor. When the contactor closes, an auxiliary set of normally-closed contacts 
netics 7 ic y vy ‘ alling it a which short the second section of the coil opens The second section of the coil 
“remote Nil ret , a mechanical a high resistonce winding which is then connected in series with the first section 
pe operated in greatly reducing the coil magnetizing current to a value just sufficient to hold the 


means of a long contoctor closed. The two contoctors are electrically and mechanically interlocked to 
control circuit to prevent simultaneous operation of the contactors. CRN and CRE are the normal and 
urm and the op emergency control reloys, respectively. UVN or d UVE ore undervoltage relays 
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nelid contacto 
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will not change its devices relays can also be 


will 
Or 


pilot 
sed 
In 


tors 


operating posi or 


tion not trip out—on voltage | in contactor control circuits. 


magnetic contac 
can with 2-wire 
pilot for frequent 
control in combination with manual 
switches which can fill the 
for 


dips failures motor circuits 


held 


reason, 


magnetically 
contactors wi ao For this 
it offers distinct advanta 


circuits to 
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be used or 


2 
ye 0 


other 


voltage 
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conditions of 
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ild Keep dropping 


held 


course 


on lighting 


loadsa where tarting 


fluctuation hurt requirements disconnecting 


load devices, wo means and running overload pro- 
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the magnet 
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voltage cor 


magnetically 


Another type of contactor control 


Conversely, of 
held 


maintained, 


contacto! 


which finds application 


Control 


are magnetically operated 


ically equipment 
ininterrupted 
tne 


on circuits when 


ably table 
held contacto 


andling 


tions are reason 
Mec han ally 
ed for |} 


lighting circuit 


he wu power Relays 
or circuits of ¢ 
load 

from 
Of course ! 


for 


vitching devices used for a very 


hination vide range of control applications 
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let a 


power and light 


fering remote tching on relay consists of an electromag- 


or more control station embly which moves an arma- 


checked ind ine ) or close one or more 
inductive loads. St ets of 
of thi Ly pe 
remote control ergized to 
disconnect { all 

ly held con duty 


ing However, 


ratings must be open 
and 
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the 


tive and non normally open or no} 


ard contactor mally closed contact coil 


for 


is en 


available operate contacts 


feeder connecting and relays low-current 
al 
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1000 amps, up 
volts ck 
In application 
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light maygneth contactor 


their 
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often used to open and close control 
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Relay with 
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Typical relay applications 


magnet a cult 
ed with 
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in almost every type of installation 
the automatic transfer 
panel. These used to transfer 
power from a normal source of gup- 


powel 


are 


ply to an emergency source. Typical 
examples of panels are 
accompanying illustra- 
Ratings on the contactors in 


panels 


transfer 
shown Il 
tions. 
such require- 
ments of incandescent lamp inrush 
motor 


must meet 


current, currents and inter 


irrents 


Relays 


of 


olenoids 


rupting « 


othe: 
and 
to 
lighting load 


trol of 
of 


and 


relays, control 


direct switching 


circuits low-current motor 


control actions 
I 


ac- 


A number of basi 


> 


can be performed with relays re 


lays can be used, as shown in 


companying illustrations, to pe 


form control circuit switching at 
power levels higher than the capac 

Or 
relays with many poles can be used 


to 


ities of initiating pilot devices 
convert single control initiating 


signals into various combinations 
and sequences of control operations. 
Relays are widely used for protec 
tive purposes to open contactor con- 
trol their 
placed in power circuits to respond 
flow. Another 
in interlocking 
the coil 


with the con- 


circuits, when coils are 
to excessive current 
common relay 
of 


nected 


ise 18 


control circuits con 


in one circuit 
other 
tech- 


illustrations 


another circuit 
All of these 


shown 


tacts in or 


circuits relay 


niques are in 
In general, selection of relays for 


ce 


various ac and control applica- 


the of the 
involved selecting 


tions 18s made basis 


same factors in 


magnetic contactors. The electrical 


characteristics must be determined 


for the circuits in which the relay 


is to be used In the circuit 
the 


close 


which 


relay contacts must and 
(and this holds for 
which multi 

the 


current on 


open 
each con 
trol circuit a pole re 
swite hes 
sh 


must 


lay maximum pos 


sible inru contact 

This 
will depend upon the size and type 
of load 


non-inductive load, or 


closing be determined 
incandescent lamp or other 
motor load 

and on the voltage of the circuit to 
Then the 
which the relay 
will further ate 
required relay Finally, the 
maximum current which the relay 
will be called 
must be determined 
will 


be switched continuous 


current contacts 


must carry ind! 


specs 


upon to interrupt 
This 


with the type 


current 
value also vary 
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Relays Control Rectifier Operation to Meet Load Requirements 


1 JOO ampere 3 pole 
Hifused AC 
entra 


le 


No No.2 {1 Nod f ; Nod }) 
Rectifier ” | Rectifier 334 | Rectifier || Rectifier ||| 
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Com d li é Com\\| 0 
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i § 
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Negative 
PLommon 
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UC output 


| | u 


j i J 
ELED RECTIFIERS WITH A Rf PANEL IN EACH OUTSIDE LEG 


lutput to 
) 


Ut load 


(Negotive 


Pees ees 


or positive 





PANEL 1S HOOKED-UP LIKE THIS 


ctifie perative, the 


relay assemblies in the outside 
ne 


de teeders protect against overload in either 


current demanded by the load, the 


will cut-in the necessary additional rectifier units to 
ar 


pending upon the 


d. Each of the four relay coils in each outside leg 


i certain value of the load current which flows in 


sad current reaches the critical value for any one 
the contacts of the relay close; and the ac starting 
ene rgized in the associated rectifier unit. In turn, rect 

4 and 5 can be made operative 


When the value of the current in one of the outside legs is suf 
ticient to energize all of the rectifier units. the master relay will 
take-over control. The coil of the 4-pole master relay 


ener 
jyizea wher rectifier 


5 cuts in 





ingle-throw thermostats or humid 
and 1 or pressure 
ving conditions. For di or interlocking or auxil 
operat ome relays iary contacts of some other relay 
Ve! Operating or contactor For 5-wire control, 


available Vit tne tandard START rOrP mo 


rating menti 0 pushbutton ! 


4 , ; a 
2, 64, 110, 220, 440 i r on with a holding 
For mechanically 


relay 


e of volt: 


momentary-contact 
toygle switches are 
in illustrations 

f the standard con 


iyned for use with 
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Relay Control of Emergency Circuits in Panelboard 


S.P 20A SP 
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emer pon ; NORMA 
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mom 


Ce To sol/d neutral 


> 3 No. 4-type "RH”-wire 
feeder 
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Two-Stage Relay Operation Provides Remote Control of Motor Starter 


4A 


relays 


swith 480 

















200 nilor wrangements t 


rge commercial building. Tw 


cted to conductors from « 





me 
where the control « 
rmer source and 


LIGHT station 
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ontacts Motor-Driven Timing Relay for Precise Sequencing of 
irrent Operations Over Long Time Periods 


Contacts close 
RL LL 
circu/l closed 
ofter re/ease of 
pushbutton 


"7 ropeningt 


for aller timi 
Timed c/ sing | 


second wel 


the rela relays ; nad h built-in relays, time delay relays and moto 
equip ol | transforme) operated timing relays \ typical 
contacts 1] F ‘ 6- to 110 phase-failure relay is designed for 

ot required wondary provide lowe} use in a motor circuit to protect 
it. Thi tage CO peration for use the motor by opening the control 
device circuit in its magnetic starter, dis 

relays aré connecting the motor from the line, 

application when single-phasing occurs in the 

e differential re ipply system. A typical phase re 

purposes, ma versal relay is used 


erse current a moto! again 


la 
1 need 
a. 


WNW 


7 
dy 
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sing special choke 
nected ir the ghting circuits to corn 
ynomy dictated this type of circ iting The circuits 


sume energy or ly during the st t 





the operating co s of the contactors 
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Control for lighting volves 


wide range of techniques and de 


vices used to regulate the amount 


of light from lighting fixtures. Such 
regulation includes simple ON-OFF 
control of individual lighting units, 
units, one or 


a group of lighting 


more ¢ omplete 


the entire bus in a panelboard sup 


plying lighting circuits. Regulation 


also includes variation in light in 


lighting circuits or 








t ) 


“ 


ae 


(ON) 
commonly 


tensity between maximum 
OFF 
And 


made for in 


and 
called 


may be 


minimum 
“dimming” regulation 
andescent, flu 
orescent and mercury vapor light 
ing 

The most 


OFF 


rect 


common type of ON 
manual di 
switching of lighting 


lighting control 
circuit 
load ising 


vitche 


wall-mounted wiring 


mechanical of me! 


Low-Voltage Control of Lighting Circuits 


Using Relay Switching 


S614 rept coe 








Lighting 





fixtures 




















Master contro/ switch 
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tes Loca/ switch 
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BASIC CIRCUIT 
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toggle type), branch 


switches or 


e1rci 
circuit breakers, o1 
panelboard main switches or circuit 
breakers 


This type of control has 


been an integral 
lighting branch 
allation. A 


wiring 


always part of 


tandard circuit 


design and inst variety 


of standard switches are 
such direct control at all 


circult 


made for 


ommon voltages, including 


277 volts as used in more and more 


modern installations. Switching at 


the panelboard is used in industrial 


and commercial occupancies when 


offers 
control of a 


ich switching advantages, 


ich as large amount 
location 
other 
lighting 
all night. 
vitching of 
iscommonly accom- 
ished by means of switches, 
and 
single- 
uits 
1-conductor lighting cir- 
times of the day 
meet lighting 


of lighting from a single 
and elimination of local or 
ypes of switching where 
is left 

Automatic 
lighting circuits 


on all day or 


direct 


time 


time switches close 
hot 
) 


phase, 2-conductor lighting cit 


1 yp al 
open the conductors in 
or 3-phase, 
cults, at pre-set 
and/or night to any 
requirement 

In modern electrical systems for 


all types of buildings, there is a 
toward the 


flexibility of 


growing trend conven 


lence and 


different 


types of remote-control magneti 
using relay 


The use 


switching 


vitching for lighting, 
and contactors 
voltage relay 


reduced wiring requirement 


lighting control circuits, especially 
where the 
to be is higher 
usual old standard of 120 volts 
switching 


lighting circult voltage 
than the 


50 volts 


switched 


under 
need for 


voltage 


eliminates any line-voltage 





Partial Layout of Contactor System for Central Control of Remote Lighting 
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| 
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To L.P- No/5,. 
/-25 IP AC8 
2 No./0- Te’ 6 f 
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factor 
gt col "15" 


3 No./O Vy" c floodlights 


Supplied from a Number of Outlying Panelboards 


Astronomical timer 
n plant protection 
office 


To L.P No./4~ 
> /20 volts 











Ot 
at 


a 120-¥ 











To L.P No. /3A 











2-254 
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| 


Type I — - 
Contactor ype 
orcol. "i3A" Contactor t 





To floodlights and 
obstruction light 


Type | 
Electrically-operated 
held, 60-amp, 250-volt ac 
1 NO contact and with 208-volt operat 


ing coll 


mechanically 


contactor, with 


switches, reducing costs and adding 
safety. The u 


tactors offers remote 


e of magnetic con- 
control of very 
large blocks of lighting kva through 
providing 
the full 
capacity of three-phase, 30-amp and 


single switching devices 
control over ich loads as 
50-amp branch circuits rated at 277 
volts to ground or 480 volts phase- 
And in both relay 
contactor control circuits, operation 
of the coil at var 


through 


to-phase and 


ious voltages may 
be governed pushbuttons, 


toggle switche photoelectric de 


time switches 


Vices or! 
Low 


where remote 


switching is 


voltage rela. 
used control or fre 


quent individual control is required 
120 


loads——in 


imber of 
lighting 
mall groups 
Thi 


generally confined 


for each of a small 


volt or 277-volt 


dividual luminaires 01 


of closely mounted luminaires 
type of contr 
small areas 
offices 


rooms 


to lighting in relatively 


residences, private stores 


certain and 
hools and hospitals, 


restaurants 
small areas in 
and other place vhere necessity o1 


convenience demands multi-point 
this 


contacts 


and /o1 witching. In 
1, the 


are used to open 


remote 
type of contre relay 
and close the hot 
ipplying the 
luminaires controlled by the 
The relay is generally a 3 
mechanically held, ON-OFF 


step-down 


conductor one or 
more 
relay 
wire 
ty pe 


energized from a 


ELECTRICAL 


neor col "/4A" 


3 No.2-1¥a C ti 
bus duct 





Type II 
Contactor ; 
nearcol /4A 








To parking /ot 
floodlights 


TYPES OF CONTACTORS 


Type Il 
The same as Type | but with 2 NO con 


control transformer which supplie 
the 
lays. 

Layout of 
switching systems can be 


coils of a number of such re 


low-voltage relay 
made in 
many ways, depending upon the re 
lay components and the branch cil 
cult 
of the relays may be mounted in an 


conditions. In some cases, all 
enclosure near the panelboard sup 
the branch 
relays switch, 


plying circuits which 
the with a 


transformer mounted there to sup 


single 
ply the low voltage. Where a single 
panelboard serves a large number 
of lighting branch circuits over a 
very large area—such as large office 
commercial 
number of 


areas in building iu 


relays associated with 
each section of the overall area may 
be group-mounted in an enclosure 
Or an individual relay 
outlet box 
fixture or a 
Another type of 
system uses 


in that area 
may be mounted in an 
to control a single 
group of fixtures 
low-voltage relay com 


bination relay-transformer’ units 


which are mounted in outlet boxe 
to control single fixtures or group 
with the 


connected to 


transformer 
the 
at the relay 


of fixtures, 
primary branch 


circuit conductors unit 


and low control 
the low 
Man 


ufacturers of complete low-voltage 


location voltage 


wiring carried down to 


voltage switches for control 
relay switching systems make avail 
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3 No./O-“gC 
: 0 tol. PNo58 

2 No/O 4 / 2 PSA IP 
Tol. P No.GA Q ACAS 


'§ 


1-25A IP ACB 
~Typel fy lype IT 





) Contactor 


Contactor = 
= or col "94" —- or col"S5A 
oi —— 

A 
To floodlights and 


obstruction light 


To tloodlights 


Type lil 
electrically-held 
4, 600-volt contactor, with 


Electrically-operated 
NEMA Size 

480 120-volt 
120-volt operating coil 


control transformer and 





able a wide assortment of literature 
covering all phases of design and 
installation of their systems, 

Use of 


control larger blocks of lighting can 


magnetic contactors to 


be made in many ways. One or 


more contactors may be mounted 
in the lighting panelboard to con- 
trol lighting circuits or sections of 
the bus, or may be mounted in or 
out of the panel to control the en 
contactors 


tire panel, Such use of 


can provide remote control of light 
supplied from panelboards in 
of-the-way Typical of 
such application would be the use 


in 
out places 


of a contactor to control an entire 
lighting panel installed in the space 
the 

auditorium 


the 


convention 
the 
main interior. In 
mechanically held 
stalled either 
just ahead of it, and 


above ceiling of a 


hall o1 to supply 
lighting fol 
suit h al Case, a 
contactor would be in 
in the panel o1 
would be carried 
witches at the floor 
level or other level at which a light 
ing control center might be located. 

Anothet! 
for full panel control might involve 


its control circuit 


down to pilot 


contactor application 


locating the contactors at widely 


paced lighting panelboards sup 


lighting with all of 


; 


plying outdoor 
the control circuits brought to pilot 

vitches at a common point of con- 
individual cir- 


trol. For control of 


cul upplying lighting loads, con- 
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tactors may be located near the trol of the coil circuits might also Resistance Dimming—lIn _ this 
panelboard or near the load with offer advantage in some cases. method, a variable resistance unit 
the control circuit arranged for For varying intensity of light is placed in series with the lighting 
maximum convenience, In all of output from luminaires, a number load to vary the amount of voltage 
these cases, the operating coil cir of methods and special equipment delivered to the load, thereby vary 
cuits of the contactors might be are available for incandescent, ing the current through the load 
supplied in a number of ways de- fluorescent and mercury-vapor and the light output. This is used 
pending on voltage, controlled by lighting. The following is a run- for incandescent lighting on ac and 
manual pilot switches or automatic- down on the different types of dim- de circuits. For de, it is the only 
ally by time switches. Relay con ming equipment: type of dimming control possible. 
Generally, resistance dimming pro- 
duces much heat, high power loss 
Unit Autotransformer Dimmer and is not used to any extent for 


for Small Incandescent Lighting Loads modern dimming applications. 


: ——EE 





Inductance Dimming—Instead of 
resistance, an inductive coil can be 
used in series with the lighting load 
on ac circuits to provide dimming 
by varying the amount of induct 
ance. This type of dimming has not 


Protector Jamp fuse been found practical 
Black hed ¥ 





8 p } This 
PT Lamp lamp 0-120v Autotransformer Dimming—Thi 


50/60 Mox. watts 360 type of dimming finds wide, prac 
Max. current Jamps tical application on ac circuits only. 





‘ White Lamp voltage increases with white ® at constets «= adjustable —_ 
Clockwise rotation of snob transformer connected across the 
supply line to the lighting toad, 
Switch, protector, and fuse are self-contained in the light control with the load connected to the vari 

The switch opens at off position of operating knob able low-voltage secondary of the 








autotransformer. Autotransformer 





dimmers have low loss, moderate 
cost, negligible heating and good 
Dimmer Board for Intensity Control regulation. Units are available to 


of Incandescent General Lighting in a Large Exhibition Hall meet any load requirements. Con- 
trol is exercised through a rotating 





wheel handle. For very large 
DIMMER BOARD 
(W.X.¥,Z Panels all 30A,1P CB’ . ; . 
- ue ina - ti autotransformer dimmers are often 
” used, particularly to provide remote 
4 Och Cod represents . i 7” j 
2-5500W dimmers . control of the unit. Typical auto 
mechanically loched transformer dimmers for incan- 
fogether and wired 
in poroliel 


amounts of power, motor operated 





descent lighting are shown in ac 
companying diagrams. Small units 
are made for decorative lighting 
Panb! effects in home applications 


> 
@ 


Electronic Dimming—Packaged 








equipment is available using elec- 
tronic tubes to provide light-dim- 
ming circuits. Such equipment af- 
fords great flexibility and remote 
control, but is relatively expensive 
due to the extensive circuitry of the 
equipment. Such equipment is used 
for fluorescent dimming. 
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taste’ 


eacqanaas 
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3-37 kvo, /@, 480 to 120v Magnetic Amplifier Dimming—A 
ays transformer bonk relatively new dimming develop- 


Circuit breaker in load ) of balcony ment based on the same general 
center in bosement o ‘ 





principles as the old saturable core 
Dimmer board contains four banks of four 5500-watt auto reactor type dimmers used in the 
transformer dimmers controlling lighting circuits for the main past. The old dimmers were slow- 
interior of a large convention hall. Each dimmer bank is acting devices. The magnetic am 
controlled by a single handle. Handles are interlocked to plifier equipment now available is 


provide individual operation of banks or operation of all quick acting, and it combines all de- 


sirable dimming characteristics 
This equipment is considered to be 
the most versatile and effective type 


banks together from a master handle. CB panelboards are 
at top 
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al control element 


{ 


for heating and 
air-conditioning equipment is the 
thermostat. In typical control cir 
cults, one o1 


the 


ating 


more thermostats are 
initiating pilot devices—-oper- 


either at line voltage of the 
utilization equipment or at reduced 
voltaye through a 


Fo ( 


equipment, the 


control trans 


forme! ntrolling the power 

thermostat 
the 
vhich 


open or 


may 


open and close circuit to coils 


of relays in the contacts are 
used to 


tors to 


close the conduc- 


the power equipment, QO) 


the thermostat may operate a relay 


in which the contacts are used to 


operate a coll circuit 


tarter Or 


to a contacto1 

the 
upon operat- 
t The use of these 


component 


or motor 


stat 


thermo 
may act directly 


ing coll circul 


variou and their con 


trol functions are essentially as de 


scribed in previous section on 


motor controllers and control de 


vices 


Construction and operation of 


typical thermostats vary. Some 


thermostats use simple bi-metallic 
elements which open and close con 


tacts; others 


bi-metallic 
bellows to 


employ a 
I 
filled 


operate a ; iry 


element or vapor 
switch. Some 


thermostats may use two or 


more 
elements to provide a 
pilot 


number of 
operation for 
control to meet particula 


The usual 


operated at 


multi-stage 
require 


ments 


type of thermo 


tat is the voltage of 


the line to the heating or air con- 


ditioning equipment. Low-voltage 


thermostats, however, are capable 
control for 


applications, although they are gen- 


of closer more critical 


erally more expensive. Present day 


therm: 


tats offer excellent tempera- 


ELECTRICAL 


ture control by providing more fre 
quent ON and OFF operations to 
keep temperature within very nar- 
row limits of the 
Modern thermostats 


with various special characteristics 


setting value. 


are available 
which suit them to quick-response 
heating control systems 
Multi-stage for heating 
provides successive switching-in of 
heating devices as the demand for 
heat 
cold days when 


control 


more increases as on very 


all of the available 


neating capacity | needed to meet 


— 


ConDuef Viane— 
2, kemote ,becatl 0tn- 





the very high heat loss due to dif 
between inside 
temperature, A 
thermostats, 


ferential 
side 


and out- 
number of 
for a tem- 
the setting of the 
controlling the first 
heating device to operate, can pro- 
vide sequence cutting-in of heating 
capacity. Multi-stage control pro- 
vides economy by operating only as 
much heating equipment as re- 
quired to meet the temperature con- 
ditions. 


each set 
perature below 
thermostat 


Unit type air conditioners located 


Local-Remote Control of Heating and Cooling in Motel Units 





On 
Main control 
poane/ in office 
remote from 
a 
individual mote/ 
| @fc 
cabins i 


> Off 





Transtormer 


23x rs \e25 i+ 


Line 





o—_- —-_-—_-> 
oo —_—_—_-- 


) Cooling 
contacts 


Cooling 
cycle 
heoter 


To other 
units Heating 


contacts 


Heating cooling 


r foil /* 
emp. fall + thermostats 


Heating 
cycle 
hearer 








Mercury switch relay 


Double- pole 
double -throw 
switch 


thermostat and a 





4 
Winter 


4 To @lactric 
heating pane/s 


Low-voltage, ground-return control circuits direct operation 
of heating and cooling equipment in motel units. A switch 
control panel in the motel office provides SPST disconnect 
for thermostat circuit in each unit. Equipment in each motel 
unit includes a transformer-relay device, a heating-cooling 
Summer- Winter 
by occupants. Hookup provides convenient local control 
and remote master ON-OFF control 





To air conditioner 


selector switch for use 
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Wiring Hookup for Unit Air Conditioners 


with Local = Central Control 





f 
yor 
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+--+ Stort 


ae 4 = 
‘Asoh 


eeiileenianl 


! Contro/ panel P B 





Frans 


Start 


2O08v control circuit 
48Ov power circuit 


Ol Ol 
OL ng Loca/ pushbutton 
station existing 


at each ASC unit 


C 


“Shop * 


rStar tartt» 


“Stop 
kK Start 








Control of Unit Heater-Ventilator in School Room 





24v 


7 


Contacts operate heater 
and blower only during 
school hours aj 
| 
! 
L 


208 volts 








. 
Relay A 


Built-in 
thermostot 


1 S-hw 
heoter 








4 
= a 

Blower 

motor 


time clock. 





Time clock changes 
fram day to night 
thermostot settings 


Double- setting thermostot 
Day, 70F; Night, 50F 


208 volts 





Helay 8 


Heating ventiating 


unit 


2-hw 
heoter 


A pre-set master time clock mokes or breaks SPST and SPDT 
switches controlling relay A and room thermostat. Relay A 
controls operation of the blower motor and energizes 1.5-kw 
outside air heater which is controlled by its own built-in 
thermostat. Day setting is arranged for a pre-heat period to 
bring up temperature in the morning; blowers are switched 
on only during class hours. Relay B controls main 2-kw heater 
in response to room thermostat switched to night setting by 








Installation and 
maintenance 

take thorough 
understanding of 
operating principles. 


in the they cool can be 
equipped with either line-voltage or 
low-voltage thermostat control to 
automatically start and stop the 
units. Again, multi-stage 
might be used——as in the case of a 
15-ton air conditioning unit which 
uses two 


space 


control 


74-ton compressor units, 
when only one compressor would be 
needed to keep the inside tempera- 
ture low enough for certain outside 
temperatures, but both compressors 
would be required if the outside 
temperature went very high. Stand- 
ard thermostats are available to 
provide automatic operation of the 
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required amount of cooling capac- 
ity to meet the demand. 
Control circuits for electric 
heating should be carefully laid out 
to provide maximum convenience 
and effective utilization of the total 
capacity of heating equipment. In 
general, thermostats should be pro- 
vided in each room or enclosed area 
to be heated. When a single ther- 
mostat is used to control a number 
of heating 
vision 


space 


units, time-delay pro- 


may be necessary or desir- 
able in the circuit to 
heaters in one at a limiting 
initial current “cold” 
resistance of the heating elements. 

Control provisions for unit heat- 
ers, ventilators and air conditioners 
should follow requirements 
as contained in Article 422. 
ticular, requirements of 
4277 must be observed; thermo- 
stats and thermostatically 
trolled switching devices which in 


“OFF” 


bring the 
time, 
surge due to 


code 
In par 
section 


con 


dicate an position and 


Thermostat-Relay Control of 
Circuit to Large Heaters — 
3-Wire Thermostat Hookup 





Line 


[ 

| 

| 'Thermostat 

| L 

H 

| a 

-|—|—- —--— —-- Contro/ 
relay 


ee 


~ Heaters 











which interrupt line current must 
open all ungrounded conductors in 
the “OFF” position; such devices 
which do not have “ON” or “OFF” 
positions do not have to open all 
ungrounded conductors, but in such 
cases disconnecting means must be 
provided as required for stationary 
appliances under section 4241b, 
4241d. Disconnect-thermostats are 
available. 

A number of typical heating and 
air conditioning control layouts are 
given on these pages to indicate the 
general approach to thermostat con- 
trol circuits. The methods of wir- 
ing required for all control circuits 
at line voltage are generally similar 
to standard circuit wiring, with 
certain exceptions as given in the 
code. Article 725 of the code covers 
requirements for remote-control 
and low-voltage circuits 
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STRONGEST—high-strength copper alloy for rugged strength. 
MOST COMPACT—the snuggest lug. . . easier terminating 
in tight spots. A cinch to tape. FASTEST—insert cable, tighten 
smallest size with screwdriver; larger sizes with Allen wrench. 
SAVINGS—through KA-LUG'S ease of installation, greater 


electrical dependability .. . as well as low initial cost 


new quality in a 


low-cost terminal... 
the NEW 


“most-for-your-money 
connector 


type KA 
available for No. 14 
thru 500 Mem 


SEND COUPON FOR FREE SAMPLE AND PRICE SHEET 
BURNDY, Norwalk, Connect. 
Rush a sample of the new Burndy Ka-lug to me today. 


NAME 
FIRM 
ADDRESS 


My electrical wholesaler is 


Norwalk, Connect. « Toronto, Canada « Other Factories: New York, Calif., Toronto + Export: Philips Export Co. 
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these 4 SPANRLEAM features 


help you make better EMT installations’ 


ny 
va) 


SPANGLEAM FINISH 


First step is the application of a uniform electro-galvanized 
finish; then the tubing is dipped in the special-formula 
SPANGLEAM solution. Result; o bright, durable finish that 
has high corrosion resistance, makes an excellent appearance 


ATT 
il 


A 





in exposed locations 


all | 


mal ir. 


























MECHANICAL TEST 


Sample lengths from each lot of SPANGLEAM produced are 
bent in all directions well beyond normal requirements to 
test weld and finish. Any rupture of weld or flaking of finish 
causes that lot to be discarded. inspection is also conducted 
for uniformity of diameter, straightness and finishing. 


Convince yourself that you can make fast, money-saving 
installations with SPANGLEAM EMT. Order SPANGLEAM 
for your next job from your local Spang Distributor. 


QUALITY TESTING 


To be sure the SPANGLEAM finish more than meets UL require- 
ments and Federal Government Specifications WW-T-806b, 
a random sample from each lot of SPANGLEAM is subjected 
to the copper-sulphate Preece Test. Any EMT that does not 
measure up is discarded. You get only the best! 


Eee daty es 
SAFETY PACKAGE 


SPANGLEAM EMT is bundled automatically for shipping in 
blue plastic tape. This tape assures a tight package, pre- 
vents individual lengths from slipping, provides easy handling, 
better storage and quick identification and inventory. Saves 
you time, prevents accidents! 


{i SPANG-CHALFANT 


/ 
(a) 

57 NS Division of The Nationa! Supply Company 

JPANG F 


GENERAL SALES OFFICE 
CONDUIT TWO GATEWAY CENTER, PITTSBURGH, PA 
District Offices and Seles Representatives 


nm Principol Cities 
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Practical Methods 


are measured on 


Translucent panels al 


eliminat 1G on 


Luminous Ceiling 
Provides Shadowless 
Light for Drafting 


ILLUMINATION 


Where high-le iadowless il 
lumination ji ial, as it is for 
tudy of de- 
ations, a 
pro 
solution 


the preparat 
tailed drawing ! peci fi 


completely lumin« ceiling 


ide i most at factory 
when 
with a 
and archi 
home office 
adopted this 
iminate their 


the oblen rherefore, 
Company 

inee? 

tect designer i nev 
in Philadelphi: tne} 
medium t 1] 


nfierence room 


general admin 
installation 

panels were 
ee-bar grids 
ispended be 
sott 


mounted 


ed deluxe 
lamp 
lamp channels 
es in the vari 
range between 
And, in 
atisfactory 
panels also 


ad- 


medium for 


ELECTRICAL 


drafttir 


tabletops beneath thi 
hide ductwork 


work 


Che result is evenly-diffused low 
brightness which i 
the total 
the effec 
objectionable 


illumination 


also satisfactory due to 


shadows and 


elimination of 


absence of 
tive 


Application Of 
Induction Stirrers 


Induction stirrer mechanisms will! 
be employed in General Electric 
Schenectady, N. Y., Steel 
Foundry to produce better alloyed 
steel Previously all stir 
rers employed in the metals trade 
throughout the world 
steel mills for the 
steel ingots which 
verted into useful shapes by rolling 
or forging techniques. One of the 
stirring devices is presently being 


Company’s 
castings 


were used in 
production of 


were later con 


installed on an electric-are 
will 


furnace 


furnace, 

and another one soon be placed 

The stirrer 
$200,000 


on a second 
vill cost approximately 

A Swedish 
tirrers decrease the time necessary 
for refining steel 
and produce a better quality of 


invention, induction 


prior to pouring 
tee] 
for casting 

In electric-are 


tate 


meiting 1! 


baths 


irtace 


molten metal during 
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the refining stage slow down metal- 
lurgical reactions. Alloying ele- 
ments tend to stratify, and tem- 
perature distribution is not even 
Accurate sampling of the melt is 
practically impossible in the case of 
high-alloy Various manual 
and mechanical methods are 
ently employed to obtain some mix- 
ing and stirring action of the metal 
and slag, but in most these 
methods not completely effec 
tive 


steels, 


pres- 


Cases 


are 


rhe induction stirrer device is a 
water-cooled coil resembling a seg 
ment of the large 2- 
phase induction motor. The stirring 
coils 


stator of a 
encased in a steel con 
box, which is curved 
lengthwise to fit the furnace 
The stirrer coil will be 
pended approximately 1-in, below a 
stainless steel furnace bottom. The 
flow achieved by the 2 
phase winding being excited by al 


are 
tainer, or 
con 


tour sus 


pattern 1s 


ternating currents of low frequency 

The currents in 
the stirrer will be produced by a 
2-phase ywenerator driven by an in 
The traveling mag- 
netic field induces eddy currents in 
the molten bath of metal, The mag 
netic field with these 
currents with the ex- 
citation field, thus creating a stir 


low-frequency 


duc tion motor 


associated 
eddy reacts 
ring force which moves the molten 
metal in the the 
hearth bottom and 
ideward hemi 


furnace 
and upward 
in conformity to it 


ACTOSS 


spher ical shape 


INDUCTION STIRRER is shown here at 
tached to the ttom of ao 13.5-ft diam 
ctric-arc fur 

oft molten 


teel ca tings 








G-E Hook-on 

Volt-Ammeter 
Helps Avoid 
Reading Errors 


SHOWS 
ONE SCALE 
AT A TIME 


RANGE AND SCALE of this G-E in 
strument show simultaneously b 
simply turning the fingertip control 
knob. Seeing omly one range and 
scale avoids reading errors 
SCREW-IN VOLTAGE LEADS and re 
cessed terminals provide maximum 
protection for the operator. Voltage 
leads cannot be pulled out acci 
dentally 

WIDE RANGES ARE AVAILABLE in 
both models of the G-E hook-on 
volt-ammeter. Ranges of the AK-4 
model are 0.10/ 30/7 100/300, B00 
amperes and 0-150/300/750 volts 
The AK-5 ranges are 0-5/20/80 
$50 amperes and 0-150/300/750 
volts. The wider range AK-4 model 
has a pointer-stop for accurate 
checking of surge readings 

FOR FURTHER INFORMATION, 
write Section 582-20, General Ele 
tric Co., Schenectady 5, New York 
and ask for bulletin GEA-6292, or 
contact your nearest G-E Appa 
ratus Sales Office or Distributor. 


Progress /s Our Most Important Product 


GENERAL “§é) ELECTRIC 
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’ _ 

GENERATING EQUIPMENT is motor-dr 
to the coils of the tirrers to produce 
teristic 

rhe tirring action produces 
many results which are beneficial 
metallurgically and economically 
Some of these are: an almost com 
plete removal of such impurities as 
phosphorous and silicates with very 
little or no loss of metal; sulfur im- 
purities are reduced to about one 
third the best levels attainable with 
conventional practice; a better con 
trol of grain size in austenitic steel 
because the furnace temperature 
will be uniform due to the constant 
tirring action of the molten metal; 
final alloy adjustments can be ac- 
curately predicted because of the 
stirring action; chemical stratifica 
tion is minimized, and sample 
analyses are representative of the 
entire heat; refining time is re 
duced 

In the Schenectady Foundry 
there are two electric-are furnaces 
One is a 13.5-ft diameter, 50,000 
lb capacity furnace. The other is 
an 11-ft diameter, 25,000-lb. ca 
pacity furnace. Both furnaces an 
nually 13,500 tons of 
electrically melted steel 

Eleven direct-current G. E. mo- 


produce 


tors and one motor-generator set 
will be utilized in running the fur 
naces and the induction stirrers 
I'wo separate water systems will be 

ed for cooling each of the fur 
naces and the associated equipment 
One system will be on each furnace 
for normal operation, and the other 
as a standby for emergencies. Each 
system will use water at the rate of 
16 gallons per minute 

The stirrer assembly, including 


iven, provides low-frequency electr 


tirring of the meta 


MAY 


energy 


induction charac 


coils and container, on the 50,000-lb 
capacity furnace will weigh 17,000 
Ib On the 25,000-lb 
furnace, the stirrer will weigh 13 
000 Ibs. The coils on each of the 
furnaces will be protec ted from pe 


capacity 


ible adverse effects of overheatiny 
by a warning system which is tem 
perature-actuated. The system in 
cludes temperature-measuring de 
vices consisting of thermistors 
installed at various positions on the 
furnace bottom, and its function is 
to indicate the temperature of the 
water in the coil cooling system and 
of the furnace bottom. 

These temperature measuring de 
vices will be set to trip an alarm 
system if a predetermined maxi- 
mum safe temperature is exceeded 
When the alarm system for the 
furnace bottom is tripped, a horn 
will sound and the stirrer will auto 
matically be stopped. If the coil o1 
its coolant have become overheated, 
a bell will sound and the stirrer will 
also be stopped Signal lights in 
dicate the nature of the trouble and 
the exact hot spot will be found by 
manipulation of indicating tem 
perature dials on the panelboard 
which may be connected into any 
one of the thermistors 

Current is to be supplied to 
stirrers on both the furnace 
pecial single-phase 1.4-cycle 
mutator-type generator rated at 
250 kva at 0.2 pf, driven by a 
280-hp, 60-cycle, 440-volt, 1770-rpm 
3-phase slip-ring, induction motor 
Excitation is to be provided by a 
specially built Schrage phase and 
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8S TIMES BETTER 


=i tei ae, i} ete), pai ie] & 


WITH NEW 
THE NEW MILLER 


INDUSTRIAL at @h' A tie) ele) so 
IP 2501-08 b> @ael-1 


@ Alzak aluminum reflector 


@ 35° crosswise shielding 


@ 25% upward light Now, with this new 8’ Miller fixture, you can efficiently 
harness the 26,000 lumen output of two G-E Power-Groove 
fluorescent lamps. It provides seeing comfort while enabling 
users to obtain high levels of light with fewer fixtures. The 
key comfort feature is the specially designed Alzak alumi 
num reflector with 35° crosswise shielding. This limits 
brightness within the shielded zone to less than “% that of 
comparable fixtures with porcelain enamel finish! A 25% 
upward light component gives comfort a further assist by 
helping to control brightness contrasts. And the ventilated 
open top has a “self-cleaning” action which helps keep light 
output high and maintenance costs low. A louvre with 30 
lengthwise shielding is available. 


Miller is the first major manufacturer to market an all-new fixture for use with 
Power-Groove lamps. For further information, contact your representative, or write 


THE MILLER COMPANY, DEPT. IPG-5, MERIDEN, CONNECTICUT 
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BIDDLE Vustrumeat Yews 


IT TAKES 
ONLY ONE 
STRIKE 


- « »« fo knock out 
important electrical 
equipment 
The TH on 


storm ‘ with us 


electrical 


again in ! ) of the 
count thing 
trikes 
it our p int owe veatem 


Nine-tentl of ie 


damage it cause wy 


about lights that if 


industrial 
tal elec 
motor 


trical equipment gen- 


erator transtormer or to 


power house chimne But this 
damage is of small consequence 
compared to the lo ol power ind stop 
) ‘ ol production lo pre ent uch 
lowne round connection on hehtning 
kept in 


rod ind) =oarrester must he 


good condition 


Test Grounds Once a Year 


Proper! installed and yrounded light 
ning arresters are the first line of delense 
in protecting important electrical equip 


ment uch renerator witchboards 


and transfor om lightning damage 
Similar! ‘ I ‘ ire te 


to dama 


bye et 
hining rod 


and cond it permit thie troke to 


pa harn to earth 


In pute ! 


ipparentl ood lightning 


rod or arrester protection lightning fre 
quentl will iu evere damage if high 
round resistance Hamper it di sipation 
in the earth 

| pernence } } that ground 
resistance does not remain constant and 
that teat hould be made at least once a 


year, and high ground resistance correctes 


"“Megger"™ Method 


I'his is the simplest. easiest 


quickest 
and most ace ite method of determining 
ound re lanes ind should be 


jr tole The er 


ti ed 
whereve * Ground 
is an instrument pecially designed 


for thi purpose 


JAMES G. 


* ELECTRICAL TESTING 


*SPEEO MEASURING 


* LABORATORY & SCIENTIFIC 


INSTRUMENTS 
INSTRUMENTS 


By virtue of the Megver crossed-coil 
Megyer 


are direct-reading in ohms 


ohmmeter the Ground Testers 
The operator 
reads the resistance value from the deflec- 
tion of a pointer over a scale, as simply 


and easily as reading a voltmeter. These 


re ult are sec ured with only one set of 


connections, in one operation and without 
any calculations 

For measurements of ordinary ground 
resistance, two auxiliary or reference 
grounds are required; or, connection may 
he made to a water stem or other metallic 


tructure that is known or assumed to 


have zero resistance to earth The ohm- 


meter then indicates the resistance to 


earth of the ground under test 


Resistance of Grounds 
Should Not Exceed 5 Ohms 
val show the resistance to ground 
hould be 


connecting to unde rground 


» ohms, the resistance 


reduced by 


water pipes, copper plates or driven rods, 


Want Help on Grounding Problems? 
Write for these bulletins : 

Bulletin 25JECM A Manual on 
Ground Resistance Testing 

Bulletin 25T2ECM “Crounding 
Electric Circuits Effectively” 

Balletin 25T4ECM “Crounding 
Principles and Practices as Applied to 
Industrial Plants” 


BIDDLE co. 


1316 ARCH STREET 
PHILADELPHIA 7, PA 


8-604 


EQUIPMENT 
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with a 


regulation 


rotat- 
wind 
secondary 


frequency converte! 
ing primary and 
ings and_ stationary 
winding 

The moving magnetic field gen- 
erated by the current flowing in the 
stirrer coils may be caused to move 
in either of two opposite directions 
30 that the metal flow in the fur- 
directed up at the 
spout for pouring, or up at the slag 


for slag-off 


naces may be 


aoot operations 


Crane Intercom System 
Replaces Hand Signals 


Hand, 


signals 


vhistle and other types of 
floor 


have been replaced 


between men and 
crane operators 
by more effective communication 
methods at the Sheffield Steel Divi- 
sion of Armco Steel Corpora 
Kansas City, Mo 

Qn the 
Phillips, 
cal maintenance at Sheffield, a new 
Telecrane FM carrier 
tion 


recommendation 


superintendent 


communica 
talled. Now, 
oral communicatio1 without 
risk of misunder 
tandings are possible. The result 
of this understanding of 
orders is greater safety, better co- 
ordination of 
peedier production. 

The initial communications sys 
tem, supplied by the Mine Safety 
Appliance Co., Pittsburgh, Pa., con- 
. ; with three 
and a 
soaking pit 
base station and crane cab 
station in the blooming mill. Each 


system wa in 
clear 


interference or 
clearer 


operations and 


ists of a base station 


crane cab stations remote 


station in the area 


plus a 


CRANE MICROPHONE wit! 


ntrol permit ror 





Over 50% Labor Savings in Continuous Runs 
Premium Quality Luminaires 
for Speed-Line Installation 


No. 5050 

*Visualier'’— 45° x 45° 

shielding, illuminated sides 

Minimum contrast, low surface brightness. 


THIS 1S THE ep 


i = — — > <— Ad, 
optional at n° extra cost a i — 


‘with Garcy Visualier and 
| Gar-See-Lite Fixtures 


No. 5082 
““Gar-See-Lite’’—Available 

with plastic or metal side panels. 

Shielding 35° crosswise and 27° lengthwise. 





CONVENIENT WORKING LEVEL ASSEM- 
BLY—Fixtures are pre-assembled and pre- 
wired into continuous runs at floor level. 
Specially designed couplings join individual 
fixtures to make a rigid, continuous assembly. 


FEWER STEM HANGERS NEEDED— Garcy 
Adjustable Stem Hangers are attached 

also at floor level. Clamps engage wireway at 
any point, permitting symmetrical spacing 


No external mounting channels are needed 
. saves cost of materials and extra labor. 


NO JUGGLING AT TOP OF LADDERS— 
Entire run is raised to ceiling as a single, rigid 
unit. Garcy Stem Hangers simply hook into 
ceiling hickeys. No lock nuts, no washers are 
needed...no delays due to small parts 
getting lost or dropped 


with fewer stem hangers. Result: Better ap 
pearance, more savings in materials and labor. 


STRAIGHT, LEVEL LIGHT ROWS ‘th row 
is quickly leveled by merely turning Garcy 
Stem Hangers with fingers ...no tools needed 
Rigid assemblies remain permanently straight, 
without “snaking.” 





Send today for Bulletin 551-L 


Preferred for Performance 


COMPLETE 
COMMERCIAL 


LIGHTING 


Garden City Plating and Manufacturing Company 
1730 North Ashland Avenue ¢ Chicago 22, Illinois 
In Canada: Garcy of Canada, Ltd., 1244 Dufferin Street, Toronto 4 
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GROUND UNIT of MSA Telecrane system 
used by Sheffield foreman John Riley 


ft) to talk to crane operator 










































































Looks tough... but 
it’s easy with RPamset 


Once other contractors have cluttered up the work area, going 




















back to remodel or finish a job is tough—unless you use RAMSET® 








FASTENING SYSTEM 











Ramset reaches the hard-to-get-at places easily. One hand 
operation makes ladder and scaffold 

















work simple, Does an hour’s fasten- 





companion too/ 





ing in five minutes! 





























RAMSET is entirely self-contained Shure-Set 
No hose, wires of equipment to 4 hammer-in tool that 
drag. Perfect for restricted places. “Ses NO Cartridge. but 
Makes the tough jobs easy. makes your hamme; 








power 


For 


There’s a RAmsSeT dealer near more effective 


Masonry 








you, ready to supply you and serv PR 
somnts, cinder blocks 


Ask for catalog 





ice your needs. Call him (yellow 














pages under Tools). Send for new 

















catalog now ready, 





























Ramset Fastening System 
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12105-E BEREA ROAD ° CLEVELAND 11, OHIO 
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crane (mobile) station includes a 
loudspeaker, an adjustable micro 
phone, and a foot switch to close 
the “mike” circuit while leaving 
the crane operator’s hands free at 
all times. Base, or ground, stations 
are compactly housed units with 
a microphone-speaker combination 
and a_ pull-down-to-talk switch. 

At the Sheffield plant, the com 
munications system installation en 
ables men in the blooming mill pul- 
pit station to notify crane oper- 
ators when to draw an ingot from 
the soaking pits. Timing is vital. 
Ingots must be drawn at the proper 
time to prevent a delay in rolling. 
An ingot which has cooled would 
necessitate reheating operations. 

The system’s signals are being 
amplified at Sheffield. This permits 
the foreman in the soaking pit area 
to hear conversations between 
crane operators or blooming mill 
operators at the crane stations. 
Communication is free of transmis- 
sion noise and outside interference 
and can be heard clearly above the 
noise of nearby operations 

No special wiring is necessary; 
as the FM carrier waves are trans 
mitted over existing electrical cir- 
cuits. A range of one mile is pos- 
sible with satisfactory power line 
conditions. Any desired frequency 
vithin the range of the equipment 
may be set up. Ten different fre 
quencies are possible within A 
ingle plant 

In instances where no power 
lines are available, such as remote 
docks or barges, the communica 
tions system may be operated on 
batteries. No special training or 
licenses to operate the Telecrane 
ystem are required 


















































Four frame sizes of the 100,000 RMS ampere IC rated Mounted in molded cases, the Amp-traps are accessible 
“Cordon” current-limiting breakers are now available—100, from the front of the substation for speedy replacement. 
225, 400 and 600 amps; 600 volts AC; 250 volts DC. Consult a BullDog fleld engineer for complete details. 






Now...Unit substations with new “Cordon” current-limiting breakers 


Provide greater protection against high short 
circuits at less initial cost 


Now, get the additional protection of this newly developed |-T-E 
Breaker in BullDog unit substations! “Cordon” current-limiting breakers 
protect circuits where fault currents may reach 100,000 RMS amperes 

. limit short-circuit currents of high magnitude to a fraction of their 
possible value. In one compact device they combine the advantages 
of standard thermal magnetic breakers with current-limiting character- 
istics of Amp-traps”. 


These “Cordon” breakers bring real savings, too, since they can be 
used where more costly air breakers were once required. Amp-traps 
are mounted in a molded housing on the load side of the breaker. 


When any Amp-trap opens, all poles of the breaker open, thereby 
preventing possible single phasing. 


(%t a BullDog field engineer give you all the facts . . » show you the ELECTRIC PRODUCTS COMPANY 
many safety and economy features of unit substations and complete 
BullDog electrical distribution systems. BEPCO A DIVISION OF I-T-£ CIRCUIT BREAKER COMPANY 


iF (T'S NEW... 1F IT'S DIFFERENT... IT'S GETTER. 


BuliDog Electric Products Company, Detroit 32, Michigan. + A Division of I-T-E Circuit 
Breaker Company. +* Export Division: 13 East 40th St., New York 16, N.Y. In Canada: 
BullDog Electric Products Company (Canada), Ltd., 80 Clayson Rd., Toronto 15, Ontario. 


*lrade-mark registered by Chase-Hhawmat Company 











Sewisafe— POLES... 
THE EASY WAY TO SOLVE 
LUMINAIRE MAINTENANCE PROBLEMS 


Relamping and cleaning a pole-mounted luminaire is an easy one- 
man job... ifall work is done at ground level! It also is the most 
efficient and economical means of maintaining inaccessible lights. 





Only Thompson “Servisafe’ Poles eliminate climbing hazards, 
electrical dangers and lost time in the maintenance of pole-mounted 
luminaires, They permit one man to service lights quickly and safely 
in any kind of weather... help maintain peak lighting efficiency at 
minimum cost. 


““Servisafe”’ Poles are available in single and double-arm 
models . . . steel or aluminum construction... 
a variety of styles 


FOR DETAILS AND PRICES, write for Bulletin 
WHP.54. or call SUperior 1-7626. 


THE THOMPSON ELECTRIC CO. 


1157 POWER AVENUE «+ CLEVELAND 14, OHIO 


74 TE 
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Phone Rental Proves 
Efficiency Investment 


J08 SUPERVISION 

Physically locating a project su- 
pervisor or electrical foreman in a 
large building during the construc- 
tion period can bea time-consuming 
temper-ruffling and frustrating ex- 
perience, as anyone knows who has 
climbed around structural skeletons 
before elevators are in operation, 
or even before stairways have been 
installed. Therefore, when the Key- 
stone Engineering Corporation set 
up shop to begin wiring Philadel- 
phia’s new 24-story Sheraton Hotel, 
they investigated the possibility of 
direct-line telephone service  be- 
tween their local office and their 
foreman’s shack on the jobsite, with 
additional wiring for phones to be 
located every three floors through- 
out the building. 

Investigation showed that the di- 
rect line could be rented for a nom- 
inal monthly charge, and that the 
wiring and installation of addi- 
tional local phones could also be 
obtained from the telephone com- 
pany on a rental basis cheaper than 
Keystone could purchase and install 
the equipment by themselves. 

With this installation established, 
communications between local of- 
fice and jobsite shack is established 
simply by pressing a button on the 
base of the calling-station phone, 
then lifting the receiver; the call 
bell at the other end of the direct 
line ringing automatically when 
this is done. In turn, a person in 
attendance at the shack can ring 
phones located on various upper 


BOXED, LOCKED PHONES, located 
every third floor throughout 24-story 
hotel during construction period greatly 
lessened time intervals required to locate 
foremen or supervisors in the building 
Boxes were progressively shifted from 
Structural columns to stairwell landings 
and, finally, to interior corridors as con- 
struction work progressed. Shown above, 
using one of these local phones, is Herb 
Cohen, project supervisor for Keystone 
Engineering Corp 


1957 





Triangle 

Triex 
Non-Metallic 
Sheathed Cable 


. | on the carton for fast on-the-shelf recognition 


a 


Cr e . Distributors like GREEN 
oO ; 


Co 
.S 














Contractors like GREEN 


for quick-on-the-job identification 


ws anoruen TRIANGLE FIRST! 
a 


Triangle Triex 


( 
WITH GROUND cr 
is now GREEN 


Inspectors like GREEN 


for fast, easy tracing 





WITHOUT GROUND 


you CAN is still Silver 
SPOT THE 


DIFFERENCE al, iL 5lance. 





Home owners like GREEN 


because it tells them their homes are safely wired, 


Be Rig! 
gp met © | 


he Trade Mark * 


“""’/ TRIANGLE CONDUIT & CABLE CO., INC. 


ef NEW BRUNSWICK, N. J. 
Manufacturers of Arteries for Electricity, Liquids and Gases 
WIRE + CABLE + CONDUIT + PLASTIC PIPE - BRASS AND COPPER TUBE 
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so it Is never necessary fo! 
a foreman or supervisor to travel 
up or down for more than a single 
floor in order to answer the phone. 

Sells are tuned sufficiently loud 
to be plainly heard for this rela 
tively-modest distance, and a super 
visor’s attention can thereby be at- 
tracted even above usually-prev- 
alent construction noises 

On the Sheraton Hotel project, 
local phones were housed in locked 
and hinged boxes, to prevent unau- 
thorized persons from using this 
equipment, and boxes were initially 
secured to structural columns neat 
stairwell sites. As stairway steel 
was installed, boxes were shifted to 
landings. And, as floor slabs were 


T be t R é A Cc H } 4 R { G cad T A oa D T | G ee T poured and walls went into place, 


boxes were again shifted to interior 


rridors just inside stairwell door 
with KRAEUTER LONG NOSE PLIERS «x: i yi 


This communication system 
proved its worth many times over 
by making it possible to locate 
foremen faster to discuss job 
changes, direct delivery of materi- 
als, checkup on work progress, 
supervise installation details or co- 
ordinate the efforts of the many 
various trade groups on the job 
This was particularly evident dur- 
ing final weeks of construction, for, 
with over a hundred electricians on 
the job driving to meet a fixed 
opening-night deadline, minutes 

You can depend on reach- saved through faster communica- 
oan , tion were often reflected by work 
ability and cutting power 
nn with Kraeuter’s #1781 Long 
Chain Nose Pliers. And your 
reach will be tight and sure 


for those hard-to-get-at jobs :) 
with the extra long milled ( | 
jaws of these pliers. 
Buy the right line—Sell the 
right line. It’s the Kraeuter , 
line for electronic and elec- Ps 
trical work. Kraeuter tools . : 
are unreservedly guaranteed. . a 
Send for catalog #25 illustrat- 
ing complete Kraeuter line. = 
MULTIPLE-SERVICE HEAD accommo 
dates four 3%-in. service conduits and 
16 5SOOMCM single-conductor cables 
BUY THE FINEST erving group of stores at Cermak Plaza 
Shopping Center in Berwyn, Ill. Enclo 
BUY KRAEUTER } ure is of 12 gage galvanized steel about 
#1781.7" BUY AMERICAN ( arr ~ 24 in high and 30 in. k ng with tapered 
' | eK: face trom wide t p t norrow bottom 





progress of an entire crew 


‘Th = 


<—S Flanged top has weather shield extending 
\ Py ver two-piece screw -or nsulating 
AS MODERN AS TOMORROW 


panel f ebony through which cables 


emerge. Unit was installed by Berry Ele 


kraeuter &co.inc tric 6 Chicago, directly under ~ 


ndary rack f two-pole_ tronsformer 


FOR 100 YEARS THE FINEST IN HAND TOOLS 1860-1960 @ NEWARK.N. J structure 
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A NEW APPLICATION GUIDE 
by 


to help you select 
Electric 
Motors 





This handy Guide is carefully 
planned to make it easy for 
you to select electric motors for 
all popular applications. Using 
the convenient tables inside, 
you simply start with the equip- 
ment or machinery you want 
to drive. 


Then, you identify the character 

of the load, starting and running 
torques, frame type, speed, etc., to arrive at precisely the right 
motor for your specific application. In just a few moments you 
know the motor type you need, the dimensions and other per- 
tinent data, 


Because Century offers a complete line, this handy manual will 
guide you to the right motor for your application. Obtain your 
own copy of this 12-page reference manual. 





CENTURY ELECTRIC COMPANY 
1806 Pine St., St. Louis 3, Mo. 


Please send me the new Century Application Guide CE-99. 
Name 

Company 

Address 


Zone State 


Performance - Rated © 
MOTORS 
1/20 te 400 HP 


1806 Pine Street « St. Lovis 3, Mo. © Offices and Stock Points in Principal Cities 
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CHECK HIDDEN FEATURES of Allis-Chalmers 
Individually Enclosed 


LOW VOLTAGE BREAKER 


Safe, Easy to Inspect... Simple, Easy to Mount 


'; Kasil if 

moval of deep front cs 
permits inspection and n 
tenance ot breaker {fr 


front or side 


2. Ea breaker removal 
Pull-out construction permit 
removal without disconnect 
ing cable 

ire aceet 


front opens 


3. Safety Interlocl Pre 
ents removal of cover while 


breaker contacts are closed 


4. Enclosure to meet our 
needs Weather-proof or 
dust-proof a Ve i tand 
ard Keneral purpose enclo 


ure ire i itlable 


5. Long life 
Phere no bx 

ion due to 
pre ure wit 


action 


6. Accurate time 
trol Hermetic 
positive di vba 


device is used 


For service to 600 volts ac 
1600 amperes continuous 
50,000 RMS amperes in 


ferrupting at 600 volts ac 








Get details, dimensions, prices 


Contact your nearby A-C office 
or write Allis-Chalmers, Power 
Equipment Division, Milwaukee | 
Wisconsin, for Bulletins 18B8252 
and 18B8283 


PUBLIC BUILDINGS INDUSTRIAL PLANTS UTILITIES ATHLETIC FIELDS BUSINESS PLACES THEATERS 


ALLIS-CHALMERS <4) 





FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS p 


@ PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item numbers 
of products on which more information is 
desired 


@ CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 
Use second line of boxes. Insert item oumbers 


of iNerature detired 


@ ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 
of advertisements on which additional infor 
mation is desired. Where more than one ad 
vettisement appears on the page, Incdude the 


manufacturer's initials. 


IMPORTANT... 


@ PLEASE PRINT LEGIBLY 


@ USE BLACK OR DARK BLUE INK 


@ DO NO? USE PENCIL OR RUBBER STAMP 


Please send me without obligation further information about the following: 


Product News and Product Briefs, Item Number 


mw ee ee oe 


Catalogs and Bulletins, Item Number 


Bm ee ee ee ee oe 


Advertisement on Page 


CL OULOULOCOICIC OCICS 
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COMPANY 
ADDRESS 
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Your Nameand address will be reproduced and sent 
to the appropriate manufacturers. Illegible or incom- 
plete addresses may result in your not receiving the 


information you desire 





FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
The Editor ADVERTISEMENTS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 


How York 36,047 @ USE THESE CARDS 


@ PRODUCT NEWS, PRODUCT BRIEFS: 


Use first line of boxes. Insert item numben 
of products on which more information is 
destred. 


@ CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 
Use second IIne of boxes. insert Rem numbers 
of INerature desired 
The Editor 
ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 
New York 36, N. Y. 


@ ADVERTISEMENTS: 


Use third line of boxes. insert page numbers 
of advertisements on which additional infor 
mation is desired. Where more than one ad 
vertisement appears on the page, include the 


monutacturer's initials 


errr eee eee ee ee 


Your Namaand address will be reproduced and sent IMPOR TANT... 


to the appropriate manufacturers. illegible or incom- @ PLEASE PRINT LEGIBLY 


plete addresses may result in your not receiving the © USE BLACK OR DARK BLUE INK 


information you desire 
@ DO NOT USE PENCIL OR RUBBER STAMP 





Product News 


Lighting Fixture (1) 

A new ceiling-size “floating” fix- 
ture, called Strato-Lux, is a large 
area luminaire supplied as a com- 
plete unit. Entire luminaire is 
suspended from the lighting grid, 
which is attached to the ceiling. The 
fixture, which is actually a packaged 
lighting system, of two 
parts: aceiling-installed fluorescent 
grid system, and a suspended T- 
hanger aluminum framework, which 
holds the vinyl plastic louver- dif- 
fuser panels, These 2- by 2-ft panels 
are the new CurtiCell louver-dif- 
fusers, which provide 25° crosswise 
and lengthwise shielding. They act 
both as a louver, shielding the eye 
against direct glare, and as a 
diffuser. The grid system consists of 
a quickly-hung section of channels 
to hold the fluorescent tubes on 
either 12-in. or 24-in. centers. The 
framework hangs 21 in. below. 

Curtis Lighting, Ine., 6185 W. 
65th St 38, Jil. 


consists 


, Chicago 


Heat Anticipator (2) 


A new variable heat anticipator 
which helps provide even tempera- 
ture control under extreme weather 

incorporated as 
on all G-E 
thermostats. The anticipator 
the thermostat to turn the 
system off before the room 
too high and to turn 
the temperature 
One thermostat can 
all 24-volt gas and 

ranging from .2 
amp to .8 amp. A built-in slider 


I 


conditions will be 
standard equipment 
room 
causes 
heating 
temperature Is 
it back 
dips 


now pe u 


on before 
too low 
sed 


oil control circuit 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


the anticipator is set at the 
time of installation for the partic- 
ular heating system control circuit. 
General Electric Co., Schenectady 


on 


“ZA 
a 


(3) 


grounding receptacle 
with the new 
NEMA 3-prong grounding cord 
cap has to the Pierce- 
way multiple electric outlet system. 
Rated at 15 amps at 125 volts, the 
grounding receptacle can be used 
with any of the 3-wire Pierceway 
multiple outlet sections. It can 
to existing installations 
installations with 
bus sections. 


Inc., 111 


Outlet System 


A No, 31 
designed for use 


been added 


be 
added or 
used in 
either outlet or 

A. H. Massey, 
St., Derby, Conn. 


new 


Third 


* ——§f- - 


Reel Lift 


Increased 


(4) 


afety and cable reel 
lifting capacity are provided by the 
improved Reelift. Featuring welded 
construction throughout, the Model 
RL31 raises cable reel up to 48-in 
diameter and 31 in Unit 
48 in. high and by 
weight 85 lbs 


P.O 


wide 


23 in. 


measures 
39 in. on the base, 


Hyk on 


Box 923, Alliance, 


Manufacturing Co 
Ohio 


(5) 


may be used for 
racking control 
condensers, 


Slotted Angle 


Handy Angle 
mounting and 
switch boxes, 
controllers and for panel work. 
This slotted angle is made from 
cold rolled steel of a tensile 
strength of p.s.i. It is 
cleaned by a diphase process, rust- 
proofed by an aluminum etching 
primer and finished with polychro- 
matic lacquer in a satin bronze 
color. A feature is the anchor plate 
which gives rigidity to all struc- 
and eliminates corner brac- 
ing. Another feature is the glazing 
strip available in both single and 
double This enables glass, 
wire mesh, hardboard, ete. to be put 
into Handy Angle when used for 
partitions, tool cribs, shop offices, 
stock rooms, ete. 

Handy Angle Div. of The Lug- 
All Company, Haverford, Pa, 


boxes, 


tons 


32 


tures 


sides. 


(6) 


Automatic electric baseboard has 
increased wattage, improved air 
and installation features to 
save time and labor. 200 watts per 
lineal foot is the stepped-up heating 
output 


Electric Baseboard 


flow, 


Fewer sections required to 
maintain optimum room warmth. 
Maximum outside surface tempera- 
ture never exceeds 125°F. Sections 
interlock; only two screws per 32- 
48-in. required to 
fasten to wall. Special thermostatic 
control sections built in with base- 
board; special convenience electri- 
cal outlet section, duplex 110-volt 
type, many as desired. Turns 
corners, follows wall angles 

Cavalier Corp., Electric Heating 
Div., Chattanooga 2, Tenn. 


in. or section 


as 
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Wdweys 
VSULATING 
BUSHING 


REINFORCING RIM 
Reinforcing r 


»agse oss 


strengtt 


EXTERIOR RIBS 
Exterior ribs facilitate finger tip 
tightening or the use of a 
screwariver in cramped loca 


ilelan 


THREAD DEPTH 


THIS new insulating 


Talaagclet t-te MMR lala tele Mel Tolls 


prevents stripping bushing is molded 
from black butyrate, 
a tough resilient ma- 
terial having both 
JeblofeWeel-roleloted (oot motets 
dielectric strength. 
Resists heavy impact 


and torque. 


Here is another Midwest development in providing quality fittings. “Quality” 
is just a condensed way of saying: “Getting the total job done — right 

with the most inexpensive combination of material and manhours.” Engi 
neering and producing quality fittings to meet the highest standards of 


electrical wiring requirements, is our objective at Midwest 


MANUFACTURERS OF ELECTRICAL WIRING PRODUCTS 


1639 W. WALNUT STREET 


Chicago 12, Wlinoia 





H ——— 


oe, ; 
>| cme 


7 


(7) 


A new 50-line automatic internal 
telephone system, which eliminates 
all inter-office and plant calls from 
the “outside” switchboard and pro- 
per- 
sons or departments, has a capacity 
of 50 lines and six connecting links 

permitting six simultaneous con- 
versations Kach 
dial and the 
board is automatic 
may be with 
paging and conference 
Switchboard is 


Telephone System 


vides instant contact between 


extension is a 
T-N switch- 

Equipment 
automatic 

systems, 
in a silent 
and dust-proof steel cabinet, which 
1s floor-mounted 


phone 
connected 
enc losed 
Literature is 
available 


Te le N Orie 
St., Neu 


West 42d 


Corp > 


York 86. N. ¥ 


Floodlights 
A ney 


floodlighting e n it available in 


line mercury Vapor 


Various ing with a 
preads and beam 
MVE-12, 14 
1000-watt 

fixtures 


choice of beam 
candlepowe! ype 
and 16. for 250-, 400 
lanyps, heavy duty 
equipped with a wide or narrow 
beam reflector. A cast aluminum 
alloy housing the fixtures 
dust-tight and weatherproof. Types 
MVB-14 and MVB-16, for 400- and 
1000-watt lamps, are pur- 
sneet 


and 


are 


make 


general 
pose lights. Housing are 
receptacle is 
F lood- 


a vraduated 


aluminum 
mounted on a det hable cap 


light 


Types MVF and MVM mercury 
floodlights are also general purpose 
fixtures. Both have cast aluminum 
alloy receptacle housings and come 
with wide, medium or narrow-beam 
reflectors. Type MVF, for a 400- 
watt lamp, has a sealed-in heat and 
impact-resisting lens and rear re- 
lamping door. Type MVM, for 400- 
and 700-watt lamps, front 
relamping door. Type MVP-14 is an 
ornamental lantern-type mercury 
floodlight, designed for the illum 
ination of buildings, monuments 
etc. 

Ballasts for the line include types 
for aerial mounting on pole or wall 
and for pole base mounting, a series 
ballast with wiping sleeves, an 
outdoor ballast with a _ flip-fitte: 
for pipe top mounting and a new 
100-watt 
ballast which can be buried directly 
in the ground or used for pole base 
installation. Bulletin 2696 is avail- 
able, 

Crouse-Hinds Company, Wolf and 
Seventh North Sts., Syracuse, N.Y 


has a 


rubber-covered outdoor 


(9) 


industrial motors 
the Life 
are designed 


Motors and Generators 
A new of de 


generator Known Aas 
“H”’ serie They 


effective as basi 


line 


» equally prime 
highly 


yroduction sys 


movel or a element ol 


complex au omatt 


tem They have dripproof en 


closures a tandard and bear 
NEMA Class pan 
motor ratings from 1 to 150 hp and 
from { to 100 kw 


a high-tem 


B rating they 
generator ratings 
Features available are 


perature silicone insulation system 
in machines rated to operate within 
Class B temperatures; a controlled 
that draws 
distributes flow 
the machine, 


commutator 


ventilation system air 
from the drive end, 
positively 


and expells it at the 


throughout 


end; and a new housing construc- 
tion the dripproof 
machines to serve many applications 
which 
proof equipment 

Westinghouse Electric ( Orp., Boa 


278, Pitt 


which enable 


ordinarilly splash 


require 


hbural 4() Pa 
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Circuit Breakers 


New 2-pole molded case circuit 
breakers provide 70- and 100-amp 
ratings for main or branch service. 
Designed for use in any Stab-lok 
panel, the plug-in breakers are dual 
rated so that they can be used for 
both main or branch circuit pro- 
tection, and thus convert Stab-lok 
into main disconnect 
panels. Features include thermal- 
magnetic action for rapid overload 
protection; automatic reset; pres- 
sure type solderless connectors; and 
common trip action for 2-pole dis- 
connect when short or overload oc- 
curs through either pole. 

Federal Pacifie Electric Co., 50 
Paris St., Newark 1, N. J. 


load centers 


Area Light (11) 


New No. 300M area light specific 
ally designed modernization of 
pump island lighting or area light 
supplied for use with 
supplied with 
pedestal poles. 
it will accommodate the 175-watt 
250-watt ol 100-watt mercury 
, or up to 500-watt in 
with a 
and a 


for 


ing Unit is 
existing poles or 


aluminum or steel 


vapor lamp 


candescent, Unit is made 
cast aluminum alloy 
pecially designed refractor, which 
is heat and impact resistant. It in 
aluminum 


base 


corporates a spun-on 
ealing ring 

Nepo 
North 


, 4230 
Chicago 34, IU. 


Manufacturing Co 
j 


Awe 


Saure 





(12) 


lighting fix 
ure for illuminating the interiors 
torage silos, Approved by 
at Class Il 


areas, the weatherproof 


Lighting Fixture 
Portable, dust-tight 

of grain 

UL 


hazardou 


for use Group G 
alumi 
ADDR-12 
floodlight mounted on a triangular, 
steel dolly The 
33-in. diameter 
with a 
hinged door held in place by three 
C-clamps 
medium 
polished 


and corrosion-resistant cast 


num fixture is a type 
caster-equipped 
dolly will 


bin manhole 


span a 
Equipped 


the floodlight contains a 
crew base 


Alzak 


and 


receptacle, 
reflector, heat-re 
accommodates a 


sistant lens, 


250-watt “G” bulb lamp 
Hind Company, 


North St 


Wolf « 
Fe 


Crouse 


Seventi Syracuse, 


(13) 
fittings 
which are oil tight have been added 
to this of 24 24-in., 4- 


Wireway Fittings 


Telescoping wireway 


line by by 


1-in., and 6- by 6-in. gasketed wire- 
way 


for use on machinery or build- 
ings where oil and dust are problems 
When incorporated into a wireway 
run, the telescoping section permits 
to length. 
Illustrated is an exploded view of 
partially as 
straight section 
adjusting unit to proper 
the “O” ring gasket 
the two sliding retainer plates are 
bolted to the end flange 
an oil tight 
telescoping 


adjustment any desired 


a telescoping section 
sembled into a 1-ft 
After 
length, and 
of straight 
section, forming 
rhe 

the 
long, 
of 


june 
for 


11ze8 18 


tion section 


each of three wireway 


154 in and permits adjusting 


the leneth an assembly between 


It is made of 14 
for the welded 
end flange the two sliding 
which 11 gauge steel 
Finish is a baked gray hammertone 
enamel. 
Hoffman 

inoka, Minn 


and 134 in. 
steel, except 


14 in 
yauge 
and 


sleeves, are 


Corp., 


Engine ering 


Fixture Support (14) 


A flexible fixture support for use 
in hazardous locations on pendant 
type explosion-proof fixtures. Avail- 
able in a wide variety of sizes and 
styles. It has been approved for 
Class I, Group C and D, Class II, 
Group E, F and G. U.L. approved. 

Killark Electric Mfg. Co., Vande- 
venter and Easton Aves., St. Louis, 
Mo. 


METAL-ENCLOSED, hig 
voltage capacitor equipment has been de 
For 


pace | 


ubmersible 


veloped “‘buried’’ application where 


the equipment 
table 


pole-top limited 
ha ‘ 


cables 


three easily connec leaded 


muunded for better 
} per nnel Cor 
eliminates need for rubber boot 


Manufoa¢ 
/ 


and can be gr 


protection f operatin 
truction 
and taped termir tured by 
General Electric 


>» we 
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Circuit Breaker (16) 


New 50-amp, 240-volt 
frame circuit breaker for combina- 
tion lighting distribution 
Breaker extends usefulness 
of QO circuit breaker panelboards 
and loadcenter for 3-phase, 3 
4-wire, 240-volt ac 
as single phase, 2 
cuits. connections 
permit any adjacent single poles to 
be changed to double poles on any 
bus, as well as 


3-pole, 


and 
panels, 


and 
well 
and 3-wire cir- 


circuits as 


Sequence bus 


3 poles on 3-phase 
bus arrangements. It is available in 
15-, 20-, 30-, 40- and 50-amp, 240- 
volt ratings. Breaker’s operating 
mechanism is quick-make, quick- 
break with a thermal and independ- 
ent magnetic trip. 

Square D Company, 6060 Rivard 
St., Detroit 11, Mich. 


Magnetic Switch Control (17) 


New Model FLMC magnetic 
switch control mounted in one 
case, with all internal wiring com- 
plete, activated by the level of the 
liquid in the vat, reservoir, boiler 
or tank to be controlled, together 
with a magnetic switch or contactor 
as an integral part of the instru- 
ment. These can had in 
and capacities for motor starters 
x for magnetic valves. Action is 
instant and positive. 

Lumenite Electronic Co.. 
South Dearborn St., Chicago 


1s 


be styles 


407 
5, Ju. 
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Your 


Westinghouse 
distributor 


See “what he’s 
got that others 


have not...” 





Mr. 
PLUS 


Successful local business man 
PLUS the broad Westinghouse 
line PLUS local stock service 
PLUS top-flight 


engineering support 


When you buy electrical apparatus from your local Westinghouse 
distributor, you are dealing with a reputable business neighbor. 
He has just as much at stake on each transaction as you have. 


MR. PLUS has got something the other electrical suppliers have not. 
He can promptly fill the greatest variety of electrical construction 
needs with the best of apparatus for every need, backed up 
by a corps of electrical specialists . . . the Westinghouse team. 

DP 


you CAN BE SURE...iF ITS 


Westinghouse 
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"Air Borne” 
Power Centers 


Mounted overhead, this Westinghouse power 


center solved several problems for the electrical 
contractor and for his customer. Space saving 
is obvious, using an area otherwise totally 
wasted. Incoming high voltage comes directly 
to use areas. Avoids costly voltage drop 


Unitized design enables electrical engineers 

lay out a service combination to fit any 
need, and the contractor to install it in jig time. 
Factory wiring and assembly are so complete 
that on-the-job work is reduced to a cost 
saving minimum. 
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THE “EXPRESS” 
BUS FOR POWER 
DISTRIBUTION 


Simple to install, safe to wire, economical to use 


This installation tells immediately one Westinghouse bus duct 
story. Power is quickly accessible everywhere. 

And Westinghouse bus duct is safe. Westinghouse design makes 
it impossible to come in contact with bus bars when they are hot. 
The low-impedance feature insures maximum power delivery on 
runs such as you see here or even longer. 


To get the rest of the story, you should consult your MR. PLUS 
or a Westinghouse sales engineer. Ask for Bulletin B-5835A. 


LIGHT /T RIGHT 
WITH WESTINGHOUSE 


Because of carefully engineered design, there are Westinghouse fix- 
tures to help you get the right light on every industrial situation. 
Right from the standpoint of proper levels of illumination for safe- 
ty and efficient working conditions. Right from the maintenance 
man’s viewpoint: less work for his crew, less overhead charged 
against his department. Right also in long-range cost. . . installa- 
tion, maintenance, and ratio of light-per-watt expense in operation. 


Whether you are the contractor who installs it or the plant engi- 
neer who has to live with it, make sure you light it right... 
with Westinghouse. 


Westinghouse Electric Corporation, Box 868, Pittsburgh 30, Pa. 


DP-6029-D 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 








Bus duct installation 
can be simplified to 
the nth degree with 
Uni-bus. Flexible con 
nectors do away with 
special fitting for bends 
and corners. Makes it 
possible to pre-fit a job 
on paper without wast- 
ing material. Cuts in- 
stallation costs. Get 
Bulletin B-7015. 


VENTILATED 
HIGH BAY 


The industrial plant 
pictured here is light 
ed right for efficiency, 
safety and economy 
with Westinghouse 
equipment similar to 
the high-bay fixture at 
left. Self-cooling, rug 
ged, easy to keep clean 
It lights right and 


lasts long 


LOCKLITE® 

Patented lock-in fea- 
ture of this Westing 
house fixture makes 
lampchanging or clean- 
ing a simple matter. 
Highly efficient level 
of illumination. Ask 
your distributor sales 
man for a “Blue Bag”’ 


demonstration. 


Write or ask your deal 
er for Westinghouse 
bulletins detailing the 
type of lighting you 
need. DP-6029-E 


oe ee 
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FAST, COST-REDU 
NG INSTALLATION 
i* with longer ea 
aA track sections 
"4 
’ / 


~ 


j 


h 


Connector (18) 





A new, heavy duty, one-piece 
aluminum 4-bolt connector with the 


DEPENDABILITY ASSURED—strong alumi- advantages of a multiple U-bolt 


nized steel housing, rugged petticoat in- an 
sulator, husky trolley components connector. To install, unscrew two 
free bolts which are contained in 
bottom housing witn neoprene 


washers, hang over the main, insert 
- a the tap wire, and tighten Hous 
ew ystem ings are of non-copper bearing 
aluminum _ alloy. Connector — i 
adaptable to a wide range of con 
4 e 4 4 duct yrs, 2/0 to 397.5 ACSR 3/0 
for fast-action installation ...safety-first power = “tors. 29 3% 

Jasper Blackburn Corp., 35 Madi 

on St oe Louis 6, Mo 
This new, preassembled LEC-TROL-FEED conductor 
system gives you outstanding advantages for supplying 
electric power to cranes, hoists, welding units and other 
straight-runway equipment. New apartment house telephones 
with plug-in features. Wall boxes 


LEC-TROL-FEED Systems are installed faster and and 


Telephones (19) 


terminal receptacles can be 


at lower cost than ever before. All units are preassembled shipped to job in advance of plug-in 
in standard 30 ft. rigid-track sections. That means fewer telephones, and mounted, connected 
mae : ‘ ildi iring ¢ ste 3al- 
joints, fewer hangers. Expansion sections are needed only to building wiring and tested. Bal 


ance of installation and all future 
replacements is then a matter of 
plugging-in the factory wired tele 
You gain maximum safety with LEC-TROL-FEED phones into wall box, fastening and 

. , attachi » face plate. Defective 
Systems because current carrying bus bars are almost m1 eee _ . Ace -y “ os 
“a ** 1e ) 4 1 Ss can "eplacer 

completely enclosed — minimizing danger from contact without touching terminal wiring 
with current-carrying bus. Trolley Safety-Slot covers are at any time. Telephones are avail 
removable—parts easily accessible. able in either cordless or watchcase 


has , receiver models 
Additional features include compactness for close ver- 4uth Electric Company, In 


tical stacking, maximum ruggedness, maximum leakage 32-20 45th St.. Long Island City 1. 
distances, proved aluminum bus bars, Track power N.Y 

capacity 300 amperes, AC or DC; trolley 

ratings up to 300 amperes. 


at building joints. No extra rain shields needed for out- 
door applications. 


For complete information, write or ask for 

LEC-TROL-FEED Bulletin. 

Electric Service Works, 

Delta-Star Electric Division, y FA 
H. K. Porter Company, Inc., 

Philadelphia 32, Pa 


Electric Plant (20) 


ELECTRIC SERVICE WORKS A new lightweight, portable 
DELTA-STAR ELECTRIC DIVISION 5,000-watt dec electric generating 
plant. It is completely self-con 

» K. PORTER COMPANY, INC. tained and will provide full-capac 
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de power to operate lights, elec- 
tric tools and universal motors. 
Prime mover for this plant is the 
Onan 2-cylinder opposed, 4-cycle, 
all cooled, yasoliine engine, Model 
CCK. This starting engine is rated 
at 12.9 hp; 1s specifically designed 
for smooth running, heavy-duty op 
eration. Of drip-proof design, it is 
rated at 5,000 watts, 115 volts de. 
Total weight is 315 Ibs 

D. W. Onan & Sons Ine., 2515 
University Ave. S.F Vinneapolis 
14, Mino 


Bender (21) 


A lightweight hydraulic bender 
that will make a full 90° bend in 
1-in. and smaller conduit and pipe 
with one ram stroke. Specially de- 
signed pipe supports serve as roll- 
ers when wheeling bender from one 
location to another. It can be used 
in any position. Regularly operated 
with the No. T98AC-SA power 
pump, and connected by a quick- 
coupling high-pressure hose, the 
No. 884 will bend 4-in. pipe 90° 
in four minutes Sulletin, Form 
K-224, is available. 


Greenlee Tool Co.., Rockford, Til. 


Pushbutton (22) 


An illuminated oiltight pushbut- 
ton, combining in one unit the func- 
tions of both a pushbutton and an 
indicating light. Easily fitted in the 
ame hole and mounting space as 
existing oiltight units, device can 
ye panel-mounted or back-mounted 
Designated CR2940UW, it has trans- 
formers rated for either 110, 220 
or 440 volts, 60 cycles. Unit may be 
obtained in either guarded or un- 
ruarded forn Color caps, which 
provide all-angle isibility, are 
available in six colo1 red; green; 
amber; whit i clear. Push- 
button uses th vy No. 12, 6-volt 
yulb whnicn } Mull 0 Tesi vibra- 
tion and 

General E ri Schenectady 


Sa 


NEW! PORTER’ QUIK-STIK 
POLYETHYLENE ELECTRICAL TAPE 


— 


ae > 
ff Peter >» 
PORTER SINGLE-PAK P 


(% in. x 66 ft.) / QUIK-STIK ; 


POLYETHYLENE 


ELECTRICAL TAPE 


oo . 


Check the outstanding features of this one wrap primary 


insulation tape! 
@ Remains flexible from —70°F to +200°F 
@ Total dielectric strength more than 10,000 volts 


@ Maintains constant power factor over extremely wide 
frequency range 





@ Resists corona conductivity; moisture, oils, greases, sol- 


vents, chemicals; fungi; bacteria; abrasion; creep, aging 


@ Physically stable; non-corrosive, non-drying, non-polariz- 
ing; chemically inert 


Order from your wholesaler today! 


PORTER 
JOB-PAK For free brochure, write to: H. K. Porter Company, Ine, 
(% in. x 20 ft. Quaker Rubber Division, Philadelphia 24, Pe nnsylvania 


—-12 rolls 
) ov Pittshure, California 


HKP) QUAKER RUBBER DIVISION 
H. K. PORTER COMPANY, INC. 
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Phase Changer (23) 


A new type rotating electrical 
machine which changes both phase 
and voltage. It converts single- 
phase, 115-volt, 60-cycle ac to 3- 
phase, 230-volt, 60-cycle current. 
Frequency is held constant within 
a fraction of a cycle from no load 
to full load. It is rated at 500 watts. 
Unit is 84 in. wide, 9 in. high and 
10 in. long. Relay starting switch, 
starting capacitor and input and 

clamp UNI-TRAY sections to- output receptacles can be mounted 


gether under secure spring in a small box on the converter, at 
tension—joints become strong- 


a separate station, within a new 
er than the cableway 


type converter frame, or within a 
housing that eliminates all oper- 
ating noise. Intake and exhaust air 
vents are located in bottom halves 
of endbells, making unit drip proof. 

Kato Engineering Co., Mankato, 
Vinn. 


UNI-TRAY Cable-Way 


With Delta-Star’s UNI-TRAY Cable-ways you 
reduce installation time up to 40% substantially 


cutting cableway costs. Simply position the 

trays, then tap in Wedgit Fittings to connect 
sections. No bolts, pins or hinges to fit or tighten. 
UNI-TRAY Cable-way joints are assembled four 
times faster than with other type fittings. 


Strong, lightweight expanded metal section 
provide ventilation necessary for high current 
rating of cables prevent collection of water and 
dirt. Continuous Wedgit contact areas provide 
excellent electrical contact for ground currents. 


UNI-TRAY sections are available in hot-dip Load Center (24) 
galvanized steel, with aluminum Wedgit fittings. 


. : A new 200-amp circuit breaker 
Aluminum sections also available. A wide variety 


load center that utilizes a double 
of shapes and sizes meet specific requirements. split-bus interior design to connect 
Write for Publication No. 68— or see your Delta-Star man. lighting and appliance loads. It has 
Delta-Star Electric Division, H. K. Porter Company, Inc. a total of 30 plug-in breaker posi- 


aL es : . . tions that accommodate either G-E 
2437 W. Fulton St., Chicago 12, Illinois. District offices Type R single-pole or Type TQI 
in principal cities 


2-pole common-trip circuit break- 
ers. The main service section of 
interior provides space for connec- 


HK DELTA-STAR ELECTRIC DIVISION tion of six double-pole breakers. 
Two of these double-pole positions 
are used for subfeeding the two 

H. K. PORTER COMPANY, INC. split sections of the interior. The 
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remaining four double-pole posi- 
tions in service section can be used 
to connect an electric range, dryer, 
water heater, air conditioner or 
other 240-volt appliances. In the 
two split sections of interior, there 
is space for up to 18 single-pole 
branches or up to seven double-pole 
branches and four extra single 
poles. The 200-amp device is rated 
120/240 volts ac for single-phase, 
3-wire service, and is equipped with 
an insulated groundable neutral. 
Listed by UL. 

General Electric Co., Crreut 
Protective Devices Department, 
Plainville, Conn 


Igoe I 
' X When you install long-lasting Champion 


Fluorescent and Incandescent Lamps you keep 
your customers’ lighting costs low —- keep your 
reputation with them high. 


Exit Signs (25) 


A line of one face flush exit 
signs features removable frames 
for finish plastering, concealed 
piano-type hinges, captive screw 
for securing the frames. Each 
deep asbestos-wrapped box is 
equipped with a socket and has a 
neat, smooth single frame. Avail- 
able in a range of sizes, the signs 
are made of unbreakable Plexiglas, 
either regular or phosphorescent. 
Lamp guards are also available. 

Kelly Specialty Co., 5958 Wash- 
ington Blvd., Chicago 44, IU. 


Electronic Control System (26) C H A M ad ' 0 N 


A new all electronic control sys- 
tem, called C-I Theatron, is for 
stage, night club and TV studio 
lighting. Compact 2-scene preset 
console provides for proportional 
dimming and proportional cross 
fading with finger tip operation. 
The system has 30 all-electronic 
dimmers of 2000-watt capacity or 
22 of 1000-watt capacity and 8 of 
4000-watt capacity; wall mounted 
72-circuit patch panel is included, 
as well as provisions for three non- 
dim circuits. A throw-over switch 
is included so that some of the 
stage dimmers serve the dual pur- 
pose of houselight dimmers also. 

Century Lighting Inc., 521 West 
8d St., New York 36, N. Y. 
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KLEIN 


preferred by linemen 
... electricians 


5207 BELT 
AND 5127 POCKET 


$140 UTILITY POCKET 


S118-PRS TOOL POCKET 


5294 SAPETY STRAP 


5249 TOOL BELT 











When it comes to leather goods for line- 
men or electricians, the name Klein today 
stands for the highest in quality as it has 
since the first wires were strung 

In Klein-Kord, too, Klein offers to in- 
dustry the first specially woven fabric for 
safety straps—a fabric designed to permit 
the use of a tongue-type buckle without 
the risk Of slitting or ripping under 
severe strain 

Now in Nylon Klein-Kord safety straps 
Klein still leads with the newest in safety 
equipment specially designed for use by 
utilities wherever power or communica- 
tion lines are strung 


Write for Free Tool Guide 
A free copy of the new Klein 
Pocket Tool Guide will be sent 
to anyone interested on re- 
quest 
Ask your supplier 
Foreign distributor 
international Standerd Electric Corp., N.Y. 


coma MLE IN com 


ORMICK ROAD © CHICAGO 45, ILLINOIS 


ELECTRICAL 


li 


Lighting Fixtures (27) 


line of stainless teel 
fixtures, designed to har- 
with the trim metals of 
institutional and commer- 
cial buildings. Fixtures are UL ap 
Wall pocket and bracket 
lanterns are available in either em 
bossed pattern surface or in smooth 
satin surface. Ceiling light and 
half cylinder pocket available 
only in smooth satin surface. 
Novelty Lighting 
Kast 22nd St., 


A new 
lighting 
monize 
modern 


proved 


are 


2480 
Ohio 


Corp., 
Cleveland 15, 


Cable Puller 
New 


cable pulling rigging for 
salvaging underground cable 
Heavy duty puller will handle 24- 
in. and 3-in. cables, applies a posi- 
tive grip that can be released by 
slackening the winch line. In this 
fashion cable is readily withdrawn 
from conduit. 
ae Cope, Inc 
Sts., Colle geville, 


Third & 
Pa 


Walnut 


Transformer 


(29) 


A new dry-type 3-phase distribu 
tion, transformer, Type DT-3 is now 
available. Unit 
sulation, basically 
designed for 
rise. Overall 
51% than 
BO° C 


uses inorganic In- 
silicone, 
150 | & 


volume 


and is 
temperature 
is 25% to 
Class B, 
reductions 


less previous 


design Weight 


CONSTRUCTION AND MAINTENANCE 


MAY 


from 17 to 32 Sound 
substantially lower than 
Mechanically 
isolated core and coils reduce trans 
noise, permitting con 
ion of rigid conduit to the case 
All terminal boards and connections 
are in a compartment located in the 
bottom of the transforme) 
low-temperature conductors can be 


ranye 
levels are 


in previous designs. 


ssion of 


; 


mi 


nec 
where 
ised since air in this area is at am 


bient temperature. New 
600- or 


3-phase 
2400-volt 


from 


inits in either 
available in 
45 through 300 kva 
Westinghouse Rlecti 
Pittsburgh 30. Pa 


class are rating 


( orp., 


Time Switch 


A “Momentary 
switch 


(30) 


Contact” time 
for 
voltage systems and mechanically 
held The MC 
works on a new time switch prin 
ciple; the 24-hour timing dial auto 
matically provides a 3 to 5 second 
On Off On-Off 
times, however, are set in the same 
regular time 
tripper arms are placed at 
the exact time required on the dial 
The is available with any of 
the standard Tork dials; plain 24 
hour dial; Skip-A-Day dial; astro 
nomical dial; and the astronomic- 
Skip-A-Day dial combined. Switch 
ing is single pole, double throw 

Tork Time Controls Inc Mount 
Vernon, N. Y. 


series, developed low 


series 


contactors. 


pulse and pulse 


manner! as on a 


switch; 


series 


Armored Cable 


A new 


(31) 


flexible armored 
“Circloc”’, is available 
with either rubber insulated or var- 
nished cambric insulated individual 
conductors. For outdoor use, an im 

sheath is furnished be- 
the conductors and _ the 
Armor itself is available in 
galvanized 


cable, 
Known as 


pervious 
tween 
armor. 
either steel, aluminum 
or bronze. 
Circle Wire 
Ma peth Lie 


«& Cable 
, Maspeth, 


5500 


Bs Buy a Fs 


Cor p., 


1957 





Okocord flexible cords have proved their ruggedness and de- 


pendability on tough, demanding applications like this open 


hearth charging buggy that must operate around the clock. 


Heat and abuse...no problem for 
Okocord portable cables 


The charging 
Okocord f] 


constant he 


mn 


i 


and inwound about 


charging arm ente! 


areds ol! time 


()kocords are 


thi heca Ise the 


teel mill 


i 


a 
1a 


{ 
a 


iT 


{ KIbDI|« cable 


cnine 


mall reel every 


the 


a 


above is controlled b 


They have to withstand 


{ 


urnace 


and abrasion. And they’re wound 


time the 
literally hun 


ior tough applic itions like 


The rugged Okoprens 


tr 


resistance... 


extra flexibilit 


ON, 
oon 


} ) 


been proved in service in 


very 
heath ha 


0 


i! 


tire 


( 


other kind of plant 
uperior flam« 
tread toughness and 


from being cured in 


"This product formerly 


i continuous metal mold. The Okocord con- 
ductors have maximum flexibility because they 
ire made of fine copper wires twisted together 
with a short lay 

Add to this Okocord’ 


tough, heat-resisting insulation and Okonite’ 


carefully-selected, 
reputation for superior engineering and manu 
facture . and you'll see why you should spe- 


f 
cly 


Okocord for every tough portable cord and 
cable application. Get complete details from 
your Okonite salesman or write for Bulletin 


KC-451 The Okonite Company, Passaic, N. J 


urried the trade name Hazacord 


where there’s electrical power... there’s OKONITE CABLE 


4903 





Urbawlite 


END MOUNTING LUMINAIRE 


for 

250 WATT H-5 

175 WATT H-22 

100 WATT H-4 

HORIZONTAL BURNING 
MERCURY LAMPS OR 
MULTIPLE INCANDESCENT 
LAMPS UP TO 4000 LUMENS 


Small e Neat e Modern e Low in Cost 


for LIGHTING RESIDENTIAL AREAS OR STREETS 
WHERE LOW LEVEL LIGHTING IS DESIRED 


AVAILABLE FOR TYPE II Here's the Luminaire for lighting resi- 
lential areas or for any street where uni- 
-A DISTRIBUTION ; 
and I-A : en esa form low-level lighting is desired. It 
sh CAND: provides an economical means of utiliz- 
Yams a Macie ' , 
~ 2, ing the smaller, highly efficient Mercury 
Lamps where higher intensities are not 








Ww aes 
+ SEN \ required, or it can also be used with mul- 
3 | nN tiple incandescent Lamps up to 4000 

y! lumens 
Its sturdy, one-piece reflector housing 
KI T\\ . with proper glassware is designed to pro- 
\ Josaeh's be duce A. S. A. - L. E. S. Type Il or Type 
aw v4 Il-A distribution. It is made of heavy 
, " gauge aluminum. Reflecting surface is 
it Alzak processed to produce high effi- 








Type Il for mounting at ciency and utilization of light. Housing 
or near side of narrow is supported by a gasketed cast aluminum 
roadway neck having an end-mounting slip fitter 
|- Cuneo for 114 in. or 2 in. pipe and is adjustable 
ct i’ above or below horizontal 
2X \ ‘ Revere-Corning Prismatic Glassware is 
4 \GANDy , heavy, clear pressed crystal and offers 
‘ > high light transmission together with 
high efhciency and ease of cleaning. 
Strong, extruded aluminum lens ring 
holds glassware firmly against a thick, 
soft, weather-proof felt gasket by means 
of a spring loaded stainless steel hinge 
and latch. Moisture, bugs and dirt are 
sealed out 








A fitting companion to Revere ‘‘Star- 
Four-Way Type II-A tor ” ee 9° , er 
5 te Pp sgethernendl an Lux” and “Endoval” Luminaires. Write 
eharsoction today for Bulletin 700-51. 


REVERE ELECTRIC MFG. CO. @ 6009-17 BROADWAY e« CHICAGO 40, ILL. 
Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


THE OMLY COMPLETE LIME OF LUMIMAIRES « FLOCOLIGHTS AmO POLES FOR STREET . SPORTS 
AIRPORT « SERVICE STATION - CUTOOOR THEATRE. MARINE AnD IMOUSTRIAL LiGutTing 
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Receptacles (32) 


A new line of 3-wire weather 
proof receptac les with lift lid is de- 
signed for use with F. D. fittings. 
They feature straight-thru wiring 
and pressure type terminals, which 
accommodate Nos. 6, 8 and 10 wire 
and are recessed for safety. They 
are rated 30 and 50 amps, 250 volts 
and listed by UL. 

Arrow-Hart & He geman Electric 
Co., Hartford, Conn. 


EXPLOSION-PROOF fixture hor 
ries XFH, available with either 
ion hanger hub it will tal 
fixture terms 
Manufactured by 
Vandeventer 


M 


Wiring Tabs (34) 


Quick-connect wiring tabs are 
now available on terminal boards 
of belted-fan and blower motors. 
The yve-in. male quick-connects are 
designed for simple, economical 
wiring. A reduction in factory-as- 
sembly or field-installation time is 
now possible with the new wiring 
method for belted-fan and blower 
motors. 

General Electric Co., Schene ctady 


5, N.Y. 





Up to 32 times faster 
than by hand! 





2400 punching blows 
a minute! 


» ae Black & Decker Electric Hammers 
> te , 


— ' sad 
pen : POWER-BUILT for rugged service! 


Rugged Black & Decker Electric Hammers pack 
) plenty of punch for hundreds of electrical jobs. . . 
ry 4 send your man-hours tumbling, get more work done 
in less time! For drilling, digging, piercing, breaking, 
chiseling, gouging, channeling or shaping — for 
working in concrete, stone, brick, wood or metal 


¥ 
] 


here’s the electric hammer for top performance. 
BREAKING holes through RoucHinc Up concrets Completely self-contained, 4 light-weight Black 
concrete or brick; thiswork with B&D Bushing tool ) . ‘ 
is easier with bull point provides good bonding sur & Decker Electric Hammers need no converters 
—_ or rectifiers. Everything needed for the job 
; hammer, tools turning handle, oil carried in one 
CHANNELLING for conduit _ - 4 
with a cold chisel goes f=) - compact, sturdy carrying case. 
almost as fast as drawing . ha s : 2 
a line on the floor 1 1 a \ Pe See your Black & Decker distributor for demon 
ORILLS Nee } strations. For additional information write to: THE 
Brack & Decker Merc. Co., Dept 1205, ‘Towson 4, 
Iy +3 . . Md. (In Canada: 80-86 Fleet St., E.,'Toronto 2, Ont.) 
Arey = G 
Geel) 
‘ yy — 
SHEARS | SANDERS 


face 


Leading Distributors Everywhere Sell 


= @ Bhcha Decker: 


Portable Electric Tools —Power- Built to Last 





IN CONCRETE, 100, 





Western Electric Co., Cleveland Distribution Center, Solon, Ohio IN TO STAY... thousands of feet of Republic etectrunite E.M.T. are being 

General Contractor A M, Higley Co., Cleveland, Ohio covered by an 8-inch layer of concrete in Western Electric’s new Solon, Ohio, 

nen ened a ecinand Mest ‘ap fee ain distribution center. This quality raceway remains undamaged after pouring 
operations — assuring maximum dependability. Final plans for the project 
include construction of an office building in front of the distribution center 
Approximately a quarter-million feet of Republic ELECTRUNITE E.M.T. will be 
used in the entire project. 


REPUBLIC 
(mph) Wolds Witeal- Kange of Standard Steeta 
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the best costs 


Bs. oo ae STS: 


less installed 





Smooth-Bending Republic Electrunite E.M.T. 


Specifications for Western Electric’s new distribution cen- 
ter in Solon, Ohio, called for thousands of feet of light- 
weight electrical raceways. Hatfield Electric Company, 
contractors on the job, chose Republic ELECTRUNITI 
E.M.T. because of the excellent results it had given 


them in the past. They knew they could expect easy, 


economical installation, as well as great dependability. 


Rigid controls during manufacturing give ELECTRU- 
NITE E.M.T. complete uniformity. The resulting high 
ductility leaves surfaces smooth and unwrinkled after 
bending. Compression-type couplings and connectors 
mean no threads to cut, no runs to turn. The light weight 
of ELECTRUNITE E.M.T. makes for ease of handling. 
Exclusive “Inch-Marks” and “Guide-Lines” make any 
installation easier. For all these reasons, costly delays 


are eliminated eee work goes ahead on sc hedule. 


7 


REPUBLIC BENDER turns out precise bends. ‘'Guide-Line” keeps 
bends in correct plane, eliminating costly wows’. “Inch-Marks” 
divide every length of eLectruNnite E.M.T. into feet and inches — 
make quick measurement a cinch. Both are exclusive features 
available in Y2”, %”, 1”, and 1% 


STEEL 


ant Steck. Produclad 


sizes. 


ELECTRUNITE's tightly adhering galvanized coating 
protects against corrosion. lt won't chip or flake off 
during bending. And because threading is not re- 
quired, this coating remains unbroken. Uniform con- 
centricity of ELECTRUNITE E.M.T. assures snug fit of 
couplings and connectors—thus shutting out moisture 
and concrete. Hundreds of millions of feet of this qual- 
ity conduit have been installed in concrete. Installa- 
tions made more than 25 years ago continue to report 
trouble-free service. 


Ease of installation and proved dependability are 
BIG reasons for checking the many advantages of 
Republic ELECTRUNITE E.M.T. It's produced to ASA 
Specifications C-80.3, Federal Specifications WW-T- 
806, and carries the Underwriters’ Seal of Inspection. 
Send coupon today for additional information. 


COMPRESSION-TYPE COUPLINGS AND CONNECTORS 
mean no threads to cut, no runs to turn. This is a real advantage, 
particularly where space is limited. Exclusive “inside knurling” 
reduces friction — makes wire-pulling as much as 30% easier. 
Evectrunite E.M.T. is lightweight, too. For instance, fifty-thousand 
feet (50,000’) of %” Republic E.M.T. can save as much as 16 tons 
in dead weight. 


r REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION 

DEPT. C-3840 

212 EAST 131s6t STREET, CLEVELAND 8, OHIO 
Gentlemen: 


Please send me additional information on 
Republic ELECTRUNITE® E.M.T, 
Name Title 


Company 


Address 


------------- 
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Controls (35) 


Replacement of photoelectric 
controls or light sources in seconds 
is possible by new plug-in mounted 
controls Sockets are built into 
separate mounting bases. Controls 
and light sources plug into the 
bases and are secured by snap 
action clamps. Sockets swivel for 
precision alignment. A soft Neo- 
prene gasket seals out dust. “Dark” 
actuated and “light” actuated 

as photoelectric controls, photoelectric 
How does ONAN Emergency Electricity ‘mss tts ands series or int 
sources are available with plug-in 
° ° 9 mounting, for 115 volt, 50-60 cycle 
protect this electric roller hearth furnace ? ini 280-voit, 50-60 evele. All hous. 
ings are cast aluminum with 
This furnace operates at 1400° PF. Inside are a series of steel rollers splash-proof gasket seals. Bases 
driven by an electric motor, which turn at low speed and move pallets have adjustable brackets for 
loaded with metal parts through the furnace. If these rollers should mounting convenience. 
stop turning for as short a period as 5 minutes . . . deformation will Autotron, Inc., Box 722-DD, Dan- 
occur and the rollers must be replaced. This is a very costly repair. ville. Il. 
To guard against this loss and to keep the furnace operating, the 
company installed an Onan 3,500-watt emergency electric plant with 
completely automatic controls, Now . . . if regular service is interrupted, 
the plant starts automatically and takes over the power load. It keeps 
the three 2 H.P. electric motors running and supplies 1,000 watts 
for emervency lighting 
Where an industrial process cannot be interrupted without serious 
loss... an Onan Emergency Electric Plant may pay its entire cost 
several times a year. Ask your consulting engineer, or electrical con- 
tractor about Onan Standby Power . . . or write us for information, 


BB 
Light Switch (36) 


A new line-voltage lighting con- 
troller that permits the homeowner, 
by turning a dial, to regulate the 
level of illumination on a circuit 
from full brightness to night-light 

This is one of the electric motors on the The Onan 3,500-watt emergency plant is levels Called Dim-A-Lite, switch 
emergency power circuit. Power is transmitted installed in the plant 300 feet from the features a decorator wall mounting 
through the gear reducer in the foreground furnace. Automatic start and stop control is lat ; bui . : . 

to drive furnace rollers at very low speed located near the furnace pave and a uilt-in circuit breaker 

Four levels of light are provided 

bright-f ‘“apacity ‘iret ) 

WRITE FOR FOLDER ON EMERGENCY POWER right-full capacity of circuit up t 

175 watts; moderate employs 68% 

= of circuit’s output; soft uses 88% 
D. W. ONAN & SONS in a ee Ce oe oe ee Oe 

——_ e ° C. Selector switch is mounted on a 
al : : =P aad transparent Plexiglas with inserts 


2917 UNIVERSITY AVENUE S.E, MINNEAPOLIS 14, MINNESOTA of wall matching decorator colors 
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which can be placed behind the 

clear panel. Overload protection 

is provided by a built-in circuit 

breaker which shuts off lights if 

rated capacity of circuit is ex- TRYING 

ceeded. Switching mechanism is 

housed in a UL-approved conduit 

box of standard size and operates 

on the auto-transformer principle. TO BOOST 
Minne apolis-Honeywell Regulator 


aciateameiaien YOUR SHARE OF 
SOUND 


SYSTEM 
JOBS ? 


Fluorescent Fixtures (37) 


A new line of fluorescent fixtures 
for industrial use They are avail- 
able in 48-in. and 96-in. fluorescent 
and slimline 2-lamp models that can 
be installed singly or in continuous b 
row Feature nelude all-white eee e sure 


baked enamel or porcelain reflectors 


that are removable for maintenance you're getting all this RCA help 
Reflectors are 13 in. wide, and are 
made of heavy gauge steel. Die 
formed channel } tamped with 
knockouts and chain hanger loops, into sound system jobs when you work with 


Your bids on sound systems have a way of turning 


while universal end plates protect RCA. You're much more likely to wind up each 
lampholders and are used as cor ; 
a a one installation profitably, too. RCA’s long standing 


; 


nectors for continuous row instal 
lations. Approved by UL. reputation for dependability in sound backs up 
John ¢ Virden Co., 6103 Long- the quality of your own work. So, before you bid 

st eveland 3, Ohio 


2. RCA “Arona Size’ Sound 


on another set of sound specifications, be sure 
you have the appropriate RCA Sound brochure 
on hand. They're shown at right and the 
(38) coupon brings your copies. Your RCA Engi 


olvester web neered Sound Distributor can be a big help in 


3. RCA Hotel Sound Systems 


, is rated as planning acoustically correct systems which will 
aterial. It is 


enhance your reputation and net you more profit 
such appli a 


coils, phase able sound business. Hi in the classified dire 4. RCA Sound in industry 
insulation in ctric motors, in tory under “Public Address and Sound Systems 
sulating generat and transform 
e! and for cab insulation and 


splicing by utilities as well as 


Gis «sen. Gcscinh eta an \ RADIO CORPORATION of AMERICA 


the tape include a dielectric strength Sound Products Camden, N.J 

of 1650 volts per mil, an elongation . In Canada; RCA VICTOR Company Limited, Montrea 
2)" t absorption rate 

of 0.5 af 24-hours immersion 


5 RCA Church Sound Systems 


and a power factor of 0.02. Resistant Radio Corporation of America 

to water, salt water, acid and alka- Dept. S-41, Building 15-1, Camden 
lies. Tape is available in 7 and 10 

mil calipers in either black or yellow 

varnish. Tape widths range from 

in 2 in. in 36 yard rolls 
Irvington Dir Vinnesota Vining 
and Manufacturing Co Irvington 
11, N. J 
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FOR BETTER 
BEARING REPLACEMENT 


1. Use genuine Wagner Bearings | 
2. Use the Wagner Bearing Tool 


Fluorescent Unit (39) 


new one-lamp aluminum trof 
to provide low-bright comfort 
high-level fluorescent lighting 
Unit features anodized alumi- 
num parabolic reflecting surfaces. 
Mounted individually or in rows, 
the troffer allows no break in its 
line of light. Troffer housing is 
positioned on ceiling supporting 
members by hanging devices at- 
tached to fixture. Troffer housing 
encloses ballast and all wiring ac 
cessories, including lampholders, 
and forms a wireway for continu 
mounting. It provides shielding 
7 . 15 by 45 
here's a tip from GENUINE JOE on bearings! Smitheraft Lighting, Chelsea 50 
For highest quality and perfect fit, use genuine Wagner Ma 
Replacement Bearings exact duplicates of the origi 
nals. They're steel-backed, babbitt-lined and_ precision 


bored. They won't seize or grab and they don't corrode 


Laboratory tests prove Wagner Bearings stand heavy 
pressure with a low temperature rise. No shaft scoring 
developed after 2 years of continuous operation under 
a belt pull of many times full load 


Order a supply of Wagner bearings from your Wagner 
Parts Distributor today 


here's another tip from GENUINE JOE on 


EASY bearing replacement! 
Terminal Block (40) 


Te ' *~w terminal blocks desig 

se nated Types “T” and “U”. Both 
type provide  high-conductivity, 

Easy does ic with this special Wagner bearing tool that high-pressure solderless —conne¢ 
removes old bearing and perfectly aligns new Wagner tions. It is ROCESRREY Olt) SO Srip 

bearing in one operation. There's no pounding no the wire \4-in on Type Pr” and 

reaming no botched jobs l4-in. on Type { ahs. insert and 

tighten the screw Type “T” block 

It’s wise to stock Wagner Replacement Motors.. , — a “ volts oe 
mmodate No. 6 to QO wire J te 


Profit-wise Motor Repairmen keep a supply of Wag and is available factory assembled 


ner Replac ement Motors on hand They re handy for Ww ith one through six terminal per 
emergency service. And they're mighty easy to sell as block l'ype “U” is rated 250 amp 
750 volts for No. 4 to 250 mem 
wire, AWG—factory assembled in 
blocks of one through four ter 

nals. These tv t 2s of te 

WAGNER ELECTRIC CORPORATION mi r These two types of ter 
6413 Plymouth Ave., St. Louis 14, Mo., U.S.A minals may be assembled in as 
sorted ombinations in the same 


! 
MOTORS+ BEARINGS + STANDARD ROTORS block 


replacements for motors ‘‘too far gone’’ for repairs 


“wy De velopment «€ Mia U0., 
BRUSHES «+ CAPACITORS « COMMUTATORS : aa . . ’ 
} od St... Milwaukes 16, 


OVER 950 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS 
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TYPE UF 


Even in moist and corrosive atmospheres... 


Rome’s multi-purpose cable meets 
your toughest branch circuit needs 





for the safer wiring 
really tough as 
ilexAll can | ifel 
in talled in prac tical] ill our 
tough-dut n \y proved for di 


Ith rth burial ke xAll is 


Deve loped initially 
of 


signment—Rome 


13 
farm building i 
” 
of 
rect 


pertect 


PACKAGED FOR CONVENIENT USE. Kon 
multi FlexAll is packed in 


foot rtons tor ¢ torage and use 


' SO) 
purp ? 


ELECTRICAL 


for outdoor lighting 
dential 
cial 


moist 


applic itions—resi 
rural, industrial, and commer- 
And it's ideal for location 


and corrosive 


where 
itmospheres pre 
vail: for food processing plants, dairies 


cold 


brewerile houses 
et 
Synthinol poly 


jacket prot cts the Ca 


packing stor 


ige and ice plant 
The tough 
invl chloride 


against 


R 
VO 


iir containing salt 
And it 


ind even flame 


smoke 
or humidity § resistant to corro 
ibrasion It 
afety handling and long 
cable life. Select Rome FlexAll for your 
toughest branch circuit applic ations 


The National Electrical Code 
nizes FlexAll for all these 


ion as 


ures Cu 


recog 
Rome USES 
Single Conductor, Type UF 

@ For branch or feeder circuit 
directly ‘ urth 


with overcurrent protection 


ROME 


Cc OO FR ORS 


CONSTRUCTION AND MAINTENANCE 


burie d 


in when provided 


. MAY 


Multiple Conductor, 
Type UF and NMC 


@ For branch or feeder circuits buried 
directly earth 


with overcurrent protection 


in when provided 


For interior wiring, either exposed 


ol concealed inn dry wet or corro 


sive locations 


For installation within hollow spaces 


ot outside or insicle masonry block 


or tile walls 


For embedding in plaster or shallow 


chase in masonry when suitably 


protected 


Contact Cable 
information 


$44 and ask 
Cable 


your nearest K 
for further 
or write to Department 
Bulletin { I | Kor 
poration New York 


CABLE 


A T O N 


Connie 


representative 


for (lor 


Rome 


1957 




















... but without the danger 


of human failure 


MANUFACTURERS OF: Electrical Signaling, Communication and Protective 
Equipment for Housing, Hospitals, Schools, Offices, Ships, and Industry. 


196 


SUPERVISORY ANNUNCIATORS 
provide audible and visible signals that 


* PROTECT YOUR EQUIPMENT 
* SPEED YOUR PROCESS 
* SAVE YOUR PRODUCT 


Dependable AUTH equipment prevents costly break- 
down of vital services or expensive equipment by 
giving insistent visible and audible alarms of such 
conditions as overheated bearings, low fuel level, 
high cooling-water temperature, low or high pres- 
sure, end of a processing cycle, etc. 


AUTH SUPERVISORY ANNUNCIATORS work 


this way 


when trouble occurs, a supervisory annunciator re- 
ceives an electrical impulse from a normally open or 
normally closed, momentary or maintaining con- 
tactor, such as a thermostat, pressure or float switch. 
This impulse is converted in the annunciator circuit 
to a maintaining circuit that operates a visible signal 
indicating the source of trouble, and simultaneously 
sounds an audible alarm. Various operations se- 
quences are available. 


Write today for complete descriptive literature, with- 
out obligation! 


COMPLETE SYSTEMS ° ONE RESPONSIBILITY 


AUTH ELECTRIC COMPANY, INC. 


34-20 45th St., Long Island City 1, N.Y. 
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Luminaires (41) 


Luminaires specifically designed 
to use corrected mercury lamps for 
high intensity lighting of roadways 
and other areas. OV-35 luminaires 
produce Type III IES-ASA distri- 
bution with Types J-H1, B-H17, 
and B-H18 lamps. They are avail- 
able with either 14-in. or 2-in. end 
mounting for direct attachment 
to standard poles and _ brackets. 
Bracket clamp is accessible but en- 
closed for weather protection. Re- 
fractor and ring assembly can be 
opened and closed by a one-hand 
operation to give access to lamp, 
reflector, bracket clamp, and wiring 
connection. Although different re- 
flectors are used for the 400- and 
700-watt mercury lamps they are 
easily interchanged. Socket posi 
tions for a 400- or 700-watt lamp 
are obtained by reversing the 
L-shaped mounting bracket 

Westinghouse Lighting Division, 
Edgewater Park, Cleveland, Ohio 


(42) 


A new 30-amp, 3-phase pullout 
switch designed to protect and dis 
connect 3-phase circuits and 3 
phase motors up to 74 hp. Switch 
is used for air conditioners, special- 
rate water heaters, machine tools 
and other similar applications. It 
has solderless lug terminals. Re- 
inforced fuse holders assure tight 
contacts. Boxes available for either 
surface or flush installations. 

Murray Manufacturing Corp., 
1250 Atlantic Ave., Brooklyn, N. } 
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Southern California Edison installed... 


% million feet of Rome control cable 





in new Alamitos steam station 











EASY TO HANDLE, STRIP, SPLICE. Thi 
V-trict rhace { Rome ym 
Alamitos workmen t 
! nduit ind int 


ily 


lean 


wv its station control circuits, this 
irge West Coast utility selected high 


quality Rozone Koprene control cable 


253,000 teet of it. This Rome cable is 

i logical choice for any such perma 
ent installation since it repre ents the 
ultimate in control cable design and 
performance 


Built to last. Mach conductor is in 


ulated with a emium-quality oil 


pi 
byase insulating ¢« mpound Rozomne 
excellent 


igainst corona and 


also highly resistant to water 
ind aging. Each indi 


then covered with a tight-fitting color 


ROME 


cc © 8 


vhich provide protection 


ozone cutting. Ko 


fot IS 


idual conductor i 
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P @& RA FF 4 


coded Roprene (neoprene) sheath 
Over-all protection 1s provided by a 
fopren jacket, which not only resists 
weather, oil chemicals ind even 
flame, but also provice § 
ince to mechanical injury during and 
ifter installation, And this tough Rome 


Cable material is virtually immune to 


i high resist 


corrosion and electrolysi 

If you want the ver best in station 
control cable for your next job, specif 
Rozone topre ne. Contact your nearest 
Rome Cable representative for more 
infurmation—or write to Department 
803. Rome Cable ¢ orporation, Kome 


Ne W York 


CABLE 


O N 





offers: 
STARTER TYPE, 
RAPID START 


AND 
SLIMLINE 


LIGHTING 
FIXTURES 


Commercial and 
Industrial 


Pioneers in Fluorescence 


since its inception. 


Modern, functional de- 
signs to harmonize with 


any architectural motif. 


Stock fixtures adaptable 
for all lighting layouts. 


Units designed for quick, 
easy erection. Aminimum 


of on-the-job assembly. 
Patented E-Z Servicer. 
Designed and completely 
manufactured by WILEY 
with ETL Certified Electri- 
cal Components. 

District Sales Engineers Available 


for Prompt Co-operation 


For Full information, write 


<~ WILEY *< 


Dearborn at Bridge Street 
BUFFALO 7,N. Y. 


Service Entrance Head (43) 


ervice entrance neat 


designed for either rigid or thin 


vall application. The head embodie 
a long hub to prevent rain from 
entering. The newly designed hood 
in height, 
width and radiu The hardened 
hex-head set screw 


vives more wiring room 


prevents the 
head from turning, by direct hub 


; 


to-condult gripping action et 


crew incorporates a screw drive1 
lot. Fitting comes equipped with 
a formed steel adapter for center 
ing on thinwall applications; the 
adapter is discarded on rigid instal 
lations. Available with slip hubs to 
fit all standard conduit sizes from 
in. through 2-in. Sizes 14-in. and 
2-in. equipped with two set screws. 
Midwest Electric Vanufacturing 
C'o., 1639 West Walnut St., Chicago 
12, Jil. 


Service Entrance Switch (44) 


, new ervice entrance switch 
that combines all home service en- 
trance equipment requirements in 
a single cabinet. Switch features 
six branch pullouts in parallel for 
lighting and appliance loads and 
24 plug fuse branches for lighting 
and electric heating circuits. Spe 
cifically, the pullouts accommodate 
lighting loads, a range of either 
standard or built-in divided type, 
utility circuits, a water heater and 
dryer or an air-conditioner and 
built-in oven. Six-pullout servic 
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; 


entrance switch has a 200-amp rat- 
ing, and is designed for 120-240- 
olt ac application, Each of four 
pullouts is 60-amp; remaining two 
are 30-amp each. All of them are 
Models are 


44 


iusn 


1on-interchangeable 
ilable for either surface or 
! Overall height of 

vitch 1s 28 in.; width, 14 in 
ieptn o in 
American EKlectrie Switch Dir 


ntrotle Co Cleveland 


Lightning Arrester (45) 


An improved Autovalve lightning 
arrester for distribution system 
vith both line and ground studs is 
available for voltage ratings from 
4 to 15 kv. Only a one-piece lead is 
required from primary lead or cut 
ut through the arrester line stud to 
the transformer bushing. One lead is 
needed from the ground = stud 
through the transformer grounding 
pad to ground. Its more slender 
dimensions enable closer mounting 
to transformers. New Arrester in 
cludes a standard NEMA bracket 
\ polyethylene line terminal cover 
is supplied and when desirable, a 
imilar terminal cover can be fur 
nished for the ground stud 

Westinghouse Electric Corp P.O 
Box 2099, Pittsburgh 30, Pa 


Relay (46) 
A new instrument, designated as 
[ype TS motor protecting relay, 
protects any 3-phase, induction 
motor against failure due to shaft 
overload, voltage unbalance and 
or single phasing. It employs the 
basic principles of symmetrical 
components to effect a drop-out of 
any motor that approaches the 
tage of dangerous overheating 
from either one or any combination 
of all three of the above faults. Re 
lay available in any of the stand 
ird NEMA type enclosures, i.e 
Lit is custom built 
trical Service Co., P. O. Box 
Greenville. Texa 








Rome Synthinol 901 was 


Heres the ideal e for hazard 


dut 1on 


youl 


ou ition vhere ou 


have exceptu nal re tance to it oil 
ind chemical hazard 

Rome Synthir 
thermoplastic 
more industri 
PV¢ pol compoun 


That be pr ‘ nt re than 


OL 3 i 
that re 
othe 


pound 


than any 


om 


been 


d tba Vitis 


| its inherent 


bled thi 

ill other PV¢ 

In Chemical Plants. Ix; 
od 


viring 
viring 
losion i 
here hvdroc il 
The oil resist 
| 9O1 offer 


t thi h i7ara 


ELECTRICAL 


must 


upe4rior 


sists 


I 


In Manufacturing. 
their 


Equipment 
hot 
imple coil le id in 


| 
The ‘ Col il¢ 


il over long period 


manufacturers have pots 


too—tor ex tran 


immersed in 
Op 
or high 
901 not only witl 
effects of this hot 
ntcor the oil 


xtreme 


formers 
it continuous 
erating temperature of 9O* ¢ 
er. Rome Synthino 


tands the corrosive 
vil but ilso doe 
or 600-volt service 
heat, mo 


chemical 


itaminate 
under « 

ture, corre 
COTTOSIO 
the 


f all of 


eveloped specifically 


for industrial “hot spots” like this 


YO] other 
comparable PV¢ thermoplastic wires 

Strong claims? To be 
can prove them to yourself by testing 
this tough 


laborators 


Synthinol outperforms all 


sure, but you 


wire i your own plant or 


Specify Rome Synthinol 901 for 
your own particular “hot spot."’ 


Cablk 


information 


t Rome 
for further 
Department 643 


Rome Ne 


Contact your neare rey 
resentative 
Rome 


Yor} 


or write to 
Cable Corpor 


ition 


ROME CABLE 


Gc OG R P O 
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Do You Need a 
Silicon Rectifier? 
Germanium Rectifier? 
Selenium Rectifier? 


if so, look to 
Walker Rectifiers 





You'll find a Walker Rectifier exactly 
suited to your AC to DC power con- 
version. Engineered to deliver maxi- 
mum service at minimum cost, Walker 
Rectifiers have a power factor of 97% 
and a DC ripple of about 4% 


Quality-made Walker Rectifiers 
are designed and manufactured to 
the highest standards. With no moving 


parts, there's nothing to wear out, 


nothing to get out of adjustment 

Get all the details on the industrial 
rectifier that's exactly right for your 
Write 


application 


today for 


com- 


plete information 


The Walker Division 


Norma-Hoffmann 
Bearings Corporation 


STAMFORD, CONNECTICUT 
BES ES 


ELECTRICAL 


Threading Machine 


Ridgid 535 pipe and bolt threading 
machine universal 
head which threads 4 in 2 
in, pipe or 


features a new 


die to Z 
One set of dies 
to in.; the 

threads l-in., l4-in., 14-in. and 
2-in. Complete 535 package also in- 
cludes the 
tools. These are 
with 
cutter 


conduit 
threads 4-in. second 
set 


cutting and reaming 
a roll-type cut-off 
self-centering, full-floating 
wheel and a five-flute cone 
reamer with 4-in 


Unit 


to Z-in. capacity. 
oil 
ystem, lathe-type adjusting handle 
Oo move 
Ridqe 
Ohio 


also features a concealed 


carriage 


Tool Company, Elyria, 


Part-Winding Starter (48) 


A new method of 2 incre 
ment starting for induction motors, 
provides light flicker and 
quieter motor operation during at 
The new 
2P0R-220 


step 
reduced 
celeration system, called 
140-volt moto: 
loads to full 
winding. The 
connected for con 
one-half part-winding 
starting as well as the two- 
third. Reconnection of the leads of 
a standard 208-220/240-volt motor 
to the new control is the sole oper 
ation for either type of 
start CR7050, the 
starter is available in ratings up to 
100 hp, 600 volts, 
available in the 


a standard 
vill 


speed 


accelerate 
the 

is easily 
ventional 


most 
on part 


startet 


new 


necessary 


Designated 


Enclosures are 


following types: 
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NEMA 1 general purpose, NEMA 
1 water-tight, NEMA 7 Class 1 
Group D explosion-proof, NEMA 
9 Class 2 Group G explosion-proof 
and NEMA 12 industrial use. En- 
closures have a hinged for 
front of pushbuttons, 
selector and _ indicating 
lights. Combination starters with 
a fusible or disconnect 


cover 
mounting 
switches 


non-fused 
or a circuit breaker are also avail- 
able 

General Electric Co., 
tady 5. N. Y¥ 


Schenec- 


VAPOR-PROOF 


kn 


FIXTURE ALIGNER, 
VPFH, is € pecially de 
igned for use with Type VG 
tion boxes. Through use of « 
fixture 


wn 


Type 
eries junc 
neoprene 
cushior 


of it 


jligns itself as a result 
Fixture can swing 25 
in all Manufactured 
Killark Mfg 4 Var 


and Easton Ave St. Louis, M 


own weight 
directions by 


Electric leventer 


(50) 


pecifi- 
light 
surfaces. 
with a tilting 
incorporated in the 
properly 


below 


Lighting 


Verti-Flood 
cally designed 
and diffusion 
Internal 
adjustment 


lighting 
for 
vertical 


maximum 
on 
reflectors, 
are 
When 


above or 


fixture mounted, 
the surface, 
a brilliant curtain of light results 
Bulletin is available. 
Guardian Light Co.., 
Boulevard, Oak Park, Ill 


either 


500 


North 
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Fifty feet of been installed on 400 Haves Frei 


ht Line 


truck-trailers. Here, Sealtite is being installed to taillight 


Freight line ends conduit failures on truck-trailers 
with Sealtite flexible, liquid-tight conduit 


More than 50’ of conduit are used on the average truck 
trailer to protect wiring to marker lights, turn signals, et 
Original equipment is delivered with rigid conduit. But 
dirt and moisture kicked up from the road often corrode 
and knock out this conduit, or the swaying body cracks o1 
breaks it 

Hayes Freight Line of Springfield, IL, has solved this 
problem by replacing old conduit with flexible, liquid 
tight Sealtite* on more than 400 trailers 
i single Sealtite installation has failed 


After 3 years, not 


Outlasts unprotected metal . . 
tee] mill rehinerie 


are calling tor Sealtite 


costs less to install! In 
yn all ty pr ‘ 


ot « quipme nt—enginee! 


r pl ice of rigid conduit Its easier 
Cutaway section oi | 
er Hexibl ‘ 


‘ 


--SEALTITE 


COPPER BONDING CONDUCTOR 


less costly to install (especially in cramped spaces ) and 
outlasts most metals in moist or corrosive atmospheres, 

Where to get Sealtite—Electrical Wholesalers stock Types 
U.A. and E.F.+ Sealtite in easy-to-handle coils. Be certain 
you ask for and get the quality conduit marked “Sealtite” 
on the cover. Buy it in long lengths and cut it on the job 
without waste Spec ial liquid tight connectors by Apple 
ton, Thomas & Betts, Gedney or Pyle-National are avail 
able. Free Booklet $-538 gives full information on Sealtite 
Write: The American Metal 
Hose Division, Waterbury 20, Conn. In Canada; Sealtite 
is approved by Canadian Standards Association, and sold 
by Anaconda American Brass Ltd., New Toronto, Ont 


American Brass Company 


Insist on the conduit marked 


flexible, liquid-tight conduit 


an ANACONDA probucrt 





“We ran this ad 6 years ago” 


ove with Sapa, 
®.. Sp 


Clamps 


Heavy-dut paralle] 
clamps that will handle rel: 
mall taps from large runs 
countered in primary and seconda) 
distribution have been added to thi 
eries of UP connector! These ad 
ditional sizes can connect alumi 
num, copper or ACSR. Made of cast 
aluminum alloy, UP parallel clamp 
have contact grooves designed t 
distribute pressure over a wide area 
0 that cables are held securely) 
UP291A26A clamp can take tap 
°F mainte as small as No. 2 from 266.8 men 
"ance runs; UP33R26A, No. 2 from 400 
mem; and UP33R291A, from 2/0 
to 400 mem. 
Burndy Corporation 


Conn 


We still say... 


only circuit breakers 


are so trouble-free Floodlight 


\ nev bullet-shaped 
floodlight, called Luster Light, i 
fuse replacement can be costly in outages and labor designed to completely withstand 
the elements. Cast of high strengt} 
luminum alloy, it is hand-buff 


You CAN BE SURE...1F ITS a ee, Sees 


clear yntheti 


——— 

? vhich protects the finish fro 

* Key ee ra i is I ite | 

> - f — ments and CMininace 

estinghouse {; aa 

¥ ‘ ™/ coloring Approved | Ul 
2 V olde aat Manufact ‘7 
Avenue B, Newark, N. J 
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WHAT? 


AB-I’s cut 
power losses? 


CONSIDERABLY. Current flows so freely through the low imped- 
ance in circuit breakers that power loss is usually no more than that 
in the line. Electrically welded connections, low-current-density load- 
ing of parts and silver-alloy contacts keep watt loss to a minimum. 
Compared to other protective devices, this adds up to substantial 
dollar savings 


AB-I's also pay off by saving the cost of unnecessary down time, It 
takes but a flip of the handle to restore power after a circuit has been 
cut out due to a fault or overload. There's no lost time checking, find- 
ing and installing replacement parts. 


There are at least four ways you save hard cash when you use AB-I's. , 


In cost of original equipment 


Zs 
2. In cost of replacement 
>. 


In less power consumed 


4. In less production time wasted 
AND, you provide the most positive protection for your equipment, 


Get the complete story from your Westinghouse distributor. Ask 
him for Descriptive Bulletin 30-250 or write: Westinghouse Elec- 
tric Corporation, P.O. Box 868, Pittsburgh 30, Pa. j.30270 


you caw BE SURE...iF ITS 


uc, 
—_ 


Westinghouse . 


¥ 
oO 
< 
“ 
‘™ 





(53) 


flashing 
rubber, 

will 

vibra 


Roof Flashing Unit 
A ne 


unit 


root 
Neoprene 


ntheti 
made from 
hing.” It 
mast 
the 
equipped with a collar 
the to the 
viding a completely weather 
Available for 2- and 
adjustable to 


l called Synrofla 


absorb service entrance 


and reduce strain on roof 


{ nit es 


tion 
me 
clamp which seals collar 
mast pre 
tight 


9 


fitting 


in, pipe sizes and 
tandard pitch roofs 
Blackhawk Indus 


lowa 


fries 


Dubuque . 


CEILING LIGHTING FIXTURE V.2028 is 
Available 
polished 


for use m recreation rooms 


with a perforated reflector of 
white 
The white 


ind three 


bra al in’ pink copper tur 
bottom 
60-watt 
Manutac 


6103 | 


and black 
18 in. ocr 
bulbs illuminate oa | 
tured by John ( 


fellow, Cleveland 


quer ec 
glass is 
irge 17eaQ 
Virden ¢ ng 


Oni 


(55) 


electrical sur- 
and fluorescent 
stem 
steel 


6-in 


Surface Metal Raceways 


New combination 
face metal 
fixture 


raceway 
It consists 
channel with 
centers, a srap- 
hangers, and other 
sting of raceway al- 
AWG No. 12 wires. 


support sy 
basically of a 
knockouts on 
in cover strip, 
fitting UL li 


lows up to ten 
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When wiring is completed, cover 
is snapped in to completely enclose 
the system, The knockouts and en- 
trance fittings allow easy connec- 
tions at any time to serve new 
power and lighting requirements. 
Channel allows hanger stems to be 
spaced up to 20 ft apart. Literature 
is available. 


Versabar 3-521 


Corporation, 


15 
sey City 4, 


Ave., Jer 


Communi pau 


N. J 


Control 
New 
server” 


(56) 


Winco automatic ‘“Con- 
idling control for portable 
electric-generating plants. Control 
allows the plant to idle until a load 
of 75 watts or is applied. It 
is available as an accessory on the 
2500-watt Winco 205B14S2D and 
the 3500-watt 305B23S2D. 
Both units are direct-connected. 

City, 


more 


on new 


Wincharger Sioux 


lowa 


Corp., 


(57) 


integral distribu 
requiring up to 42° 
than conventional dis 
centers. New concept in 
load centers combines in 
all three 
center 


Distribution Center 


A single-unit 
tion center, 
less space 
tribution 
one piece 
sections necessary for load 
applications: line, 
and outgoing 
Designed to pass through normal 
factory upright 
the installed height 
A complete line of integral 
distribution 
standard 
150-, 
trial 


terminals, 


incoming 
transformer, feeder. 
size doors in an 


position, unit’ 
is BO In 
centers is available in 
ratings of 75-, 
kva for small 


warehouses, 


and 225 indus 


plants, railroad 
airports, hospitals, 
and commercial buildings, 
or light-load areas in 
Standard 
volts to 
Units are 


utility sys 
voltage 
15,000 


tems rating 
volts are 
ied with 


Incoming 


from 208 
furnisl 


for 


available. 

solderless connectors 

and outgoing line 
General El 


tady 5, N Bi 


ectric Co., Schenec 


112.5-, 


office 


schools, 








Sa | 


(58) 


A new fuse puller panel with 150- 
amp main lugs for service entrance 
installations requiring capacity in 
excess of 100 amps. Device is avail- 
able with either 12 or 16 plug-fuse 
branch circuits. It has a total of 
four fuse pullers. A 60-amp range 
puller is connected in parallel with 
a 100-amp puller that controls all 
the plug-fuse branches. Also in 
series with the 100-amp puller are 
two 30-amp power circuit pullers. 
may be used to protect the 
circuits for additional 240-volt ap- 
pliances such as dryer, water heater 
or air conditioner. Panel is rated 
for 120/240-volt ac, single-phase, 
3-wire service and is equipped with 
a groundable neutral. Available i 
either flush mounted or surface 
mounted enclosures and listed by 
UL. 

General Electric Co., Circuit Pro- 
tective Devices Dept., Plainville, 


Service Entrance Panel 


These 


Conn. 


re 


(59) 


A new line of weatherproof duplex 
receptacles with one-piece Saf-T- 
Lok that 
covers both receptacles 
automatically in 
Accommodates any standard paral 
lel slot or 


receptac le 


Receptacles 


completely 
locks 


position. 


Shap cover 
Cover 
open 
grounding type duplex 
Line includes 1- and 2- 
gang duplex receptacles in parallel- 
slot and  tandem-blade 
No-Shok safety type; 
bination duplex outlet 
switch; in both 
and grounding types 
approved 
Bell El 


2] ; 


types; 
2-yang com- 

and single 
conventional 


CSA and UL 


pole 


ectrvc Company, 1844 W. 


Ill 


Chicago &, 
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You can Bank on this 
Unusual Bank Lighting 


to be ¢ 
It's by LITECONTROL! 


CLECTRICAL 


lay - bred 





it 


LITECONTIROML (A2twes 


KEEP UPKEEP DOWN 


ONTROL CORPORATION 


CONSTRUCTION AND MAINTENANCE 





TED 
in the o 


v 
( Westinghouse 


HIGH POWER LABORATORY 
























































New Westinghouse 
Control Center takes both 


14- and 91/3-inch modular units 


Completely interchangeable units plus 
new safety features mark industry's 


newest control center 


The new Westinghouse control center is even more flexible and space- 
saving than ever. Not only do you get the additional versatility of the 
new 9!,-inch units but complete interchangeability with the old. New 
safety features protect both personnel and equipment fully. And it’s 
designed to send maintenance costs way down 

Just as important as the dividends in safety, maintenance and in- 
stallation are the moneysaving advantages of dealing with one source 
with complete responsibility for all your control needs. 

To learn more about the new standard of the industry, call your 
Westinghouse sales engineer. Or, write Westinghouse Electric Cor- 
poration, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 


YOU CAN BE SURE iF ITS 


* ale Ww 
\ estinghouse = 

















AS 


New tilt-out — lock-out units New pushbutton design New door design 


pull out, disengaging stabs at back for longer lif on | 





of heavy-gauge metal with rolled 
init from bus for safe, on-the-job ase f servicing. Gasketed cutor edges for greater safety. Neoprene 
vicing. Units can be padlocked in gasketing protects unit against dust 


and other damaging materials 





SPECIFY QUALITY.. 
insist on MSGILL 


The toughest industrial 
sockets made — 


McGill LEVOLIER phenolic and brass s ckets have 
the quality needed to withstand the hard 
abuse of industrial service. Important to you is 

the saving these sockets offer by eliminating fri 
quent replacement of ordinary sockets 


They are built heavier to last longer with .006” 
heavier screw shells, double thick molded phen lic 
casings and the famous LEVOLIER switch mechan 
ism. 660 wau, 250 volt with push button, molded 
lever or universal pull lever control 


No. 4403-PB 


circuit, GOO watt 


No. 4403-FL single circuit, 660 
watt, 250 vole socket. LEVO 

LIER switch mechanism with ple space above 
cap and shade threa molded lever control Va" Cat re - PoseHese ve 
Double thick impact 


f ; 
‘8 iderwriters’ knot 
resisting cap and cas 


volt socket with 


shade threads This and 4404 
PB especially adaptable to ma 


ing of molded phen chine lighting 


olic «screws together 
for easy wiring and 
assembly Molded 
lever and push button 
adaptation of LEVO No. 4303-PL single circuit, 660 
LIER switch mechan watt, 250 volt socket. Molded 
ism. Perfectly insulat phenolic case with YY” cap 
ed with no exposed Molded phenolic case without 
metal shade threads. Plain brass lever. 


No. 4100 single circuit, 660 
Convenient side 

watt, 250 volt brass socket with terminals avoid un 
Vy” cap and casing that screws , even wire lengths 
together with a locking collar 

and prevents accidentally snap 

ping the sections apart. Univer 

sal pull lever and chain 


Upper aad 
Red plastic button lower halves 


¢ . > to actuate new screw together 
No. 4120-PB) two circuit, 250 push type | hes 


watt, 250 volt tor two filament mechanism assemt 


bulbs. Sequence of operation is 
High, Medium, Low and Off 
ly cap Push button control 
Available in) molded phenolic 
also 


Mechanism rigidly 
supported in shell 


Approved by 
Underwriters 
Laboratores 
Incorporated 


FREE! For complete information on McGill 


sockets, lampguards, switches and other electri 


cal specialties, write for catalog 84, 
M< ( | | are always a little better 
P ond ALL are Underwriters 
ELECTRICAL SPECIALTIES Laboratories Inspected 


McGILL MANUFACTURING COMPANY, INC. 450 N. Campbell St., Valparaiso, Indiana 
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Flash-Plate (60) 


New flash-plate, a one-piece com- 
bination roof-plate and flashing plus 
Neoprene collar improves 2075 
Series mast kit. It strengthens the 
mast, prevents vibration, and gives 
longer, safer installation. Neoprene 
collar assuré protection against 
leakage or rusting, fits snugly and 
permanently against dome of flash 
plate. New 2075 series mast kits ences 66 
now consist of one service entrance CERTIFIED Telsta Corporation re for quality insisted 
cap, one flash-plate and Neoprene CABLE on highest quality mé Is throughout and 
collar, one conduit support, one i. chose Bronco 66 Certifi rtable Control Cable 
fFset a taal t The first and only indep tly powered electric 
awe SOE, es eerene “ lift, with a single ‘joy stiG@igontrol for the man 
holders, plus bolts, nuts, screws, etc. p 


in the basket, is being ma 
Porce lain Produ ts Ine Findlay, 


Ohio ‘ TELSTA CO 


of Redwood City, California, C Ruhications com 
panies call the Telsta Electric ui Pathe “first ap 
(61) proach to mechanized cable pla un fa Bronco 66 
Certified Portable Control Cable mahosen for 


the lift because of its outstanding ™ ven 


weather resistance 4 
dependability... fle 


Control and power cables are located 
within the booms. A take-up reel eliminates #7 
the need for slip rings. Cables are exposed ¥ 
constantly to sunlight and ozone. They oper 
ate in the presence of oil. They are flexed 
constantly in operation. Bronco 66 Certified is 
designed for this kind of gruelling service. Jacket 
is Certified to contain not less than 67.32% 
Neoprene for maximum, long-lasting protection 
Cables are Synchro-Cured for maximum flex-life 


x 





Bronco 66 Certified 
Control Cabies — port 


able, stationary, or - 
shielded—are avail Ki Got an “impossible 
> gd = ly bs - f 4 # cable application? 
FITTINGS, Series | J i for complete data ‘ Bronco 66 Certified 
vailabie with mount lugs in : is the answer 
t tive Ing desigr r any style i 7 TELSTA 
venient mounting j ire part of a mts 


od y ; ; 
fittings in these series and all are made ot aa 7 (7 P : 
f non-rusting a im Manufactured ee DZ ( eS ’ 
by Killark Electri Vandeventer 

ind Easton Ave Louis, M 


Varistor Assembly (62) 


A new 3-in. diameter disk type 
discharge varistor assembly for 
direct installation in electrical cir- 
cuits. The Thyrite addition sup- 
plements the 6-in. assembly designed 
to protect motors, generators, lift 

magnets, magnetic chucks, 

] 


solenoids, relay . large coils, etc 


WESTERN INSULATED WIRE CO. 


ANGE 


Co FORNIA 


against high inductive surges re- 
ilting from sudden interruptions of 
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from 

Porcelain Products . .. 
combination roof-plate 
and flashing with 


ax» NEOPRENE COLLAR! 





— 
2 Va 


aN 


75 FP 
“PLASH-PLATE” 


Makes installation 


®@ QUICKER—fewer parts 
® EASIER—no caulking 


at Less Cost! 





Now, Porcelain Products Mast 

Kits feature FLASH-PLATE, a com- 
bined roof-plate and flashing, plus a 
lifetime, watertight Neoprene collar. The 
“one-piece” feature makes Porcelain 
Products Mast Kits easier to install... 
provides a stronger, longer 

lasting, safer entrance mast... 


ALL AT LESS COST TO YOU! 


Flash-plate is heavy, 14 gauge galvanized 
plate. It supports a 2” or 24%” mast 

on any roof, neatly and effectively, 

with no caulking needed. Available 
through recognized electrical 
distributors or write for 

further information. 








les | TLE ree 
<i Popcefain Products, lac: 


FINDLAY, OHIO 
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inductive currents. Referred to as 
the 9RV3A assembly, the resister 
is manufactured as a family of 
ready-mounted groups of 1 to 4 
varistors, connected in series or in 
parallel. The 3-in. disks, which 
range from 0.080 to 0.°75-in. thick, 
are bracket-mounted on < horizontal 
insulated bolt with a spring lock 
washer to provide contact pressure. 
New assembly also offers the user 
different characteristics for special- 
ized uses in circuits rated 6 to 600 
volts. 

Metallurgical Products Dept., 
General Electric Co., Detroit 32 
Mich. 


Electric Brake (63) 

A new all-electric brake for use 
on any ac motor from ¢ hp to 250 hp 
and up. Known as a Selenibrake, it 
can repeat its stopping cycle tens 
of thousands of times without var- 
iation in braking torque. It can be 
supplied for any voltage up to 600 
volts either 60, 50 or 25 cycles. It 
is applied to the standard starter 
of the motor by means of six con- 
nections. Unit can be applied to any 
motor starter at any time. It can 
be applied to a single-phase as well 
as 3-phase motor with slight mod- 
ification in its internal connection. 
Unit is housed in standard metal 
enclosures for easy mounting ad- 
jacent to motor. 

Selenibrake Div., American Rec- 
tifier Corp., 95 Lafayette -St., New 
York 18, N. Y. 


Tool (64) 


A piston-driven. powder-actuated 
fastening tool, the stud hammer, 
can be used for attaching conduit 
boxes, pipe straps, door bucks, win- 
dow frames, furring strips, heating 
ducts, partitions, panel boxes, metal 
and wooden signs to buildings; etc. 
The stud hammer, firing a blank 
cartridge, can drive a specially de- 
veloped nail stud through wood ob- 
jects or through sheet metal, firmly 
anchoring the object to concrete. 
Ricocheting is prevented because 
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A Profit 
Making idea 
—the idea of 
Light Control 


—a | “i 


Non-interlocking LUXTROL type D2000 shown above 


“Here’s how you get More 
out of that job 


and a more satisfied customer, too!’ 


“On-off”’ lighting is old fashioned. Once you explain the advantages of 
“all-level” light control dimming, brightening, blending you sell and 
install additional equipment. You increase your sale and you increase the 
satisfaction of your customer, too. Owners of cocktail lounges and restau- 
rants find that light control helps increase sales. Business executives want 
light control in their conference rooms and offices. Light control helps 
merchants build better displays. In churches and funeral homes, it becomes 
an important part of the services. It can be used with incandescent, 
fluorescent and cold cathode lamps. 

Our bulletins will help you select the type of LUXTROL light control 
equipment to meet each requirement. Simple and easy to install, they pro 
vide smooth, flickerless light control. 


See your Electrical Wholesaler or send coupon below 


, @ precision product of 


Light Control Equipment SUPERIOR ELECTRIC 


COMPANY 


, ci ~"Tk £ @ | 505 ROGER ROAD, BRISTOL, CONNECTICUT 
’ a od o rt 


m 
Pe tiied Fuse Name 
: Interlocking 


Nen 
t 


interlocking Ty 


Packaged Types ‘j Types Magnetic Company 
Amplifier Systems 
ving parts or ete Street 


Availabe 


City Zone 
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DECIDEDLY BETTER 


DAY:-BRITE 
Lighting Gitures 


Mr. E.H. Overcash of Mechanical Contractors and Engineers, Inc., Atlanta, Ga. 


“Quickly installed’”’ 


“In all the years I’ve used Day-Brite fixtures, we’ve never had 
any trouble. Careful packaging is one important reason. These 
fixtures don’t arrive at the job all bent up with the glass 
broken. No ballast failures, either. 


‘“‘Day-Brite lighting brings repeat business because it satisfies 
our customers. Fixtures are easier to hang and that helps 

us save money, labor-wise. You can see why we installed 
Day-Brite lighting in our own new office building.” 

Minimum breakage, low-installation cost and satisfied clients, 
all lead to greater profits. Mr. Overcash and thousands of 
other contractors expect and get these higher profits 

with Day-Brite lighting. How about you? 


DAY-BRITE LIGHTING, INC. 
5402 Bulwer Avenue, St. Louis 7, Missouri 
Day-Brite Lighting, Inc., of California, 
530 Martin Avenue, Santa Clara, Calif. 


NATION'S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING FIXTURES 
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WEEKLY TIME CARD 
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Time Card for Week Ending_ Vlad , Ta 7 ‘ 195__7 
Job No,__223. Job Description Lhe Viatonel Zante. 
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This space free for 
other controls when 


Push-Lite is used 


NEW PUSH-LITE* 
SAVES HALF 
THE SPACE 
AND REDUCES 
COST 


Using both a pushbutton and indicating 
light on one operation will soon be old- 
fashioned. In fact, it’s a waste of money 
and space because one new Push-Lite 
unit will do both jobs 

The new unique Push-Lite with its 
button-shaped plastic lens combines the 
functions of both a pushbutton and 
indicating light. One push transmits the 
appropriate signal and, at the same time, 
energizes the indicating lamp 

Push-Lites are liquid-tight as are other 
operators and lights in the Westinghouse 
Oil-Tite* pushbutton line. Precision 
machined fits and neoprene seals will not 
allow liquids to reach electrical parts 

For more information about Oil-Tite 
pushbuttons ask for the new booklet 
(B-7022) or the 72-page Pushbutton Guide 
(B-6749), a catalog of all Westinghouse 
pushbuttons. Write to Westinghouse 
Electric Corporation, P. 0. Box 868, 
Pittsburgh 30, Penna. or call your local 


*Trademark 


Westinghouse distributor }-30253 


you CAN BE SURE... iF its 


Westinghouse 
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the nail stud is pushed into the 
work surface, rather than shot. 
There are three nail stud sizes, 1}, 
1{- and 2]-in. in length. One type 
and load of cartridge is used. Bul- 
letin No. 1401-6 is available. 

Velocity Power Tool Co., 201 
North Braddock {ve 1 Pittsburgh 
&. Pa 


Switch (65) 


A new light-duty, double-throw 
safety switch designed to permit 
connection of power from a standby 
generator or other emergency 
source when storms or other causes 
interrupt the regular power supply 
Switch is a no-fuse, double-throw 
3-pole solid neutral device, rated 
100 amps at 120/240 volts ac 
Available in a surface mounted 
NEMA Type 3R enclosure, the 
switch has an operating handle 
which can be locked in either the 
On or Off position 

General Rle ctrice Co Circuit Pro 
lective Device De pt., Plainville, 


Conn 


Plastic Conduit (66) 


Plastic conduit is made from a 
rubberized styrene copolymer. It 
can withstand extreme physical, 
electrical, and thermal shock, and is 
impervious to most chemicals. It 
comes in 20-ft lengths and is joined 
by any one of several couplings or 
adaptors by a water-tight solvent 
weld. Conduit is available in eight 
izes from 4 in. to 4 in. in diameter, 
It may be placed in any type of soil 
without being affected by soil cor- 
rosion or electrolysi 

{mco Plastic Pipe Co 2002 Davis 
St., San Leandro, Calif 


Transformer (67) 

A new type of air-cooled, dry- 
type distribution transformer that 
can be installed inside the average 
wall. It is ideal for use in schools, 
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PRODUCT NEWS 


New Weatherproof Devices 
Answer Today’s Outdoor Needs 














Meet today’s trend toward outdoor 
living with outlets and switches in 
patios, garages or other exposed 
areas. Leviton offers a complete line 
of Weatherproof Switches and 
Power Outlets for every purpose. 
These rugged, flush mounted devices 
come furnished with a solid brass 
wall plate, aluminum finished, and 
weatherproofed with a heavy gas- 
ket. All exposed parts are rust re- 
sistant. Lever, mounted on outside 
of plate, actuates switch toggle 
underneath, providing additional 
protection. Line includes single pole 
and 3-way switches, single and 
duplex outlets for parallel blades, 
U-blade ground outlets, 3-wire pol- 
arized type outlets. Receptacles are 
available with threaded metal cov- 
ers or “spring-shut” hinged covers. 
Listed by U.L 


Midget 2-Wire Lev-o-Lock 
Assures Dependable Connection 


This latest addition to the Leviton 
Lev-o-Lock Line assures you safe, 
dependable connections under sever- 
est condition of vibration, motion 
or accidental pull-out. Especially 
useful where space is important, 
these midget 2-wire devices lock se- 
curely with a turn of the cap. Caps 
and cord connectors are made of 
turdy brown phenolic. Cap blade 
assemblies, made of heavy gauge 
brass, are accurately aligned for 
positive contact at all times. Con- 
nectors phosphor bronze 
double wiping contacts. Rating 10 
A.-250 V.; 15 A.-125 V. Listed by 
U.L. and C.S.A. Other Lev-o-Lock 
devices are available in 2, 3 and 4 
wire caps, connectors and recept- 
acles in 10 and 20 Amp. ratings. 
For complete information write 
Leviton Manufacturing Company, 
Ine Brook] Vn Ze N, Y 


feature 





QUICKWIRE switch—cutaway to show 
Leviton’s exclusive heavy coil spring 
pressure connector 





EASILY THE BEST! 


— Quick and easy installations are done best with 


NEW LEVITON ickwire 


spring type, screwless terminal switches and receptacles. 


QUICK — because there are no wire loops to make, no screws to loosen and tighten. 
EASY — because you simply strip the wire and push it into hole. BEST — because Leviton’s 
exclusive heavy coil spring connector holds the wire in place firmly, making permanent 
contact. To release, simply insert a screwdriver into the release hole. 


You save time, money, labor costs when you use QUICKWIRE spring lock switches and 
receptacles. Simple, easy-to-read instructions are molded into the Bakelite on each device. 
Deeply recessed wire wells prevent exposure of bare wire. Fully enclosed housing, plaster 
ears, and handy strip gauge marking on each device. 


QUICKWIRE receptacles are available in brown or ivory phenolic. Switches have either 
brown or ivory toggles and the same famous Leviton switch mechanism — known for 
service and dependability the world over. And both devices meet UL, CSA and Federal 
Specifications, of course. 


Your best gobs ave done wtlh 
nN 
For full information write 
LEVITON MANUFACTURING COMPANY + BROOKLYN 22, N. Y. 


Chicago * Los Angeles * Leviton (Canada) Limited, Montreal 
For Best Results Use Wire By AMERICAN INSULATED WIRE CORPORATION 
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hospitals, libraries, theaters and 
other buildings where it is neces- 


: : os _f sary to distribute electrical power 
a new, | . — == 


over a wide area, conserve floor 


7 s = a / 
superior system of — ina space and operate at minimum 
noise level. It is known as the 

CABLE ana TUBING “Hush-Flush” model because of its 
" ‘ | concealed type of mounting and 

RACE WAYS... — quiet operation. By locating the 


transformer near each distribution 
panel throughout the building, the 
new transformer reduces the size 
of required panel feeder lines. It 
allows the use of higher voltage 
PAT PENDING . " feeders to eliminate voltage drops 
and resulting power losses 
Precision Transformer Corp., 
2218 W. Lake St... Chicaqo 12, Til. 


A completely engineered system of cable ways, production produced 

and die formed for uniformity with up to twice the strength of ordinary 

trays, by actual laboratory tests. The universal splice plate joins all 

parts through the side channels only. All curved fittings are joined at Current Limiting Fues (68) 
the end of the radius (no tangent material is required) permitting ; : i kas 
continuous curves. This feature provides greater flexibility of applica- , A new line of current limiting 
fuses with a tested interrupting ca- 


tion in tight places and creates an endless variety of combinations for : : : 
a simple solution to any design problem of change of direction or eleva- pacity of 200,000 oe symmetri- 
tion with a complete set of standard fittings cal. Designed to interrupt short- 
Comes in 6”, 12”, 18” and 24” widths, in standard 12’ lengths to further circuit currents In less than . 
speed up installation time. Cable way can be cut to length at any point — pend cycle, these type CLF fuses are 
insides and bottom always smooth—all sections punched for easy in- for protection of branch feeders, 
stallation—perfect fit at all times. Neat, clean and uniform in appearance. lighting circuits, MOvOF starters, 
control power circuits and similar 

EASY TO INSTALL + SAVES TIME + SAVES ON MATERIAL applications. Available in ratings 

GALVANIZED » NO MAINTENANCE PROBLEM from six to 4,000 amps. CLF fuse 

is a one-time, low voltage, car- 


106 tridge-type unit with external 
mounting dimensions which meet 
Write for new complete catalog the requirements of NEC Table 8 
Distributors in all principal cities " . . 


Contact the Grip-Strut distributor and UL. Fuse body is an insulating 
under “Conduits” in the classi tube 
fied telephone directory 


General Electric Co., Low Volt- 
PRODUCTS DIVISION The GLOBE Company age Switchgear Department, Phila 


4032 S$. PRINCETON AVE. + CHICAGO 9, ILL. delphia, Pa. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE . MAY, 1957 





Binder Strip (69) 


A new “J” type binder strip to er ] iq) 
ecure the top edge of its ex 
panded steel trough system used to Safe, swift cable connections with 
support and protect instrument tub 
ing and wiring. It replaces ; 
verted “U” binder strip. The 
strip is No. 16 gauge steel that is 
projection welded to the top edges 
of the trough. “J” design allows 
one electrode to come in contact 
with the expanded meta! 

Instrof Corporation; division of 
T. J. Cope, Im Third and Walnut 
Sts., Collegeville, Pa 


Product Briefs 





70) A complete line of safet 
reel trailers, including models to 
handle from one to four reels at 
a time, has been introduced by the 
Ottawa Steel Div. of L. A. Young 
Spring & Wire Corp., Ottawa, Kan 
Sas 71) A series of multiple 
relays for control of street and 





highway lighting is in production 
at Micro Balancing, Inc., Garden 
City Park, N. ¥ 72) Carmi 
Manufacturing Co., Inc., Phila 
delphia, Pa. has developed a new 
light-duty scaffolding made with 
the stainless spring lock 





73) New portable cable splic- 
ing kit produce permanent vul 


canized cab plice in five 





minute It is manufactured by 


Cam-Lok Division of Empire Prod ENGINEERED 


ucts, incinnati, Ohio 
74) Slaughter Company, Piqua, FEA TUR ES: 
Ohio, ha announced a new a 


serie 162 stroboscope for speed 








measurement and motion studie VARIABILITY 


75) Electric Tube Products, Fits many cable sizes, reduces number of 
Inc., Maspeth, N. Y., introduced a connectors needed for given number of com- 
new line of Tube-weld 1}-in. set binations of conductors. 
screw couplings and connectors. | HIGH CLAMPING ACTION 

76) A new organic modified | ‘ 

silicone insulation approaching U-Bolts clear all conductors by close limits, 
the heat resistant requirements of supported by saddles through their full arcs. 
Clase “HI” ailicone materials fs Minimizes bending action, makes U-Bolts 
now available from Westinghouse subject to tensile stress only. 
Electric Corp., Pittsburgh, Pa... CABLE END RELIEF 


77) Bi-Seal Electrical tape, Type 








Allows for distortion in free ends of strands, 
ample room for binding end of stranded 
cable if desired. 


2A, a product of Bishop Manufa 

turing Corp., Cedar Grove, N. J., 
now offers operating temperature 
ranges from plus 85°C to minus CONDUCTIVITY 
55°C 78) A complete line of 


tes oat ' High copper alloy with sufficient contact area 
power capacitors, featuring both to insure cooler-than-conductor operation 


50 and 25 kvar units and covering under maximum load. 


voltages from 2.4 to 7.96 kv, has 

been announced bv Ohio Brass Representatives in all principal cities 

Company, Mansfield, Ohio. IN CANADA: W. 8. Gerrie & Assoc., Ltd., Toronto 
(79) Snapit Inter-link is a non 


‘ WRITE FOR DETAILS AND PRICES TODAY! 
metallic permanent multiple elec 


ric le syste F fac od 
by Cable Ricctric Products, tne. TEARs oF DOSSERT MFG. CORP. 
Providence. R. | anOw HOW 


249 Huron Street, Booklyn 22, N. Y 
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This plant took to the air to get 


ANACONDA |5/« 
plant Cable 


500 Mem 5kv shielded Aerial Cable being pulled at large midwest 


vas installed on steel towers leading from substation to plant facilities 


ee ere 


he 


tet 


7 


-_s . 
aanal a Tae, F 
; 


‘ 











new power fast 
—at low cost 


Installed Anaconda 5kv Aerial Cable 


First, this major manufacturer looked at original costs 


Then upkee pP And like O many othe rs today dec ided on 
Anaconda Aerial Cable for their new high-voltage dis 
tribution system 
Look how it paid off! Easy splicing, tapping and ter 
minating implific d installation reduced time and labor 
There was no ditch to dig or fill. No underground pipes 
| | 


or structures to dodge And no ducts, crossarms or insu 


lator: were need dl Phe r it rial cable IS alw tvs handy for 


maintenance. And it ite, neat 


Finest Aerial Cable. Anaconda Aerial Cable is made with 
tough neoprene jacket that offers highest resistance to 
weather, corrosive atmo phere sun. Spec ial Anaconda 
Type AB butyl insulation gives extra protection against 
ozone, heat and moisture 

For the full story on aerial cable, call the Man from 
Anaconda or your nearest Anaconda distributor. Or write 


& Cable Ci )5 vedureu Wew , . 
Anaconda Wire & Ca Company, 25 Broadway, N TWELVE CABLES were installed to serve plant. Here, cable 
York 4, N. \ ly ps off messenger to substation entrance 


/ \ 


“hg go ‘« 

bat Pies . - . as a 
INSIDE THE SUBSTATION, cables are laid in overhead aluminum TWO OF THE 12 CABLES branch off to serve separate building, 
racks, then terminated in switch gear. Acrial cable is terminated at pole tructure 


=. eee ee ee ee 


See the man from ANACONDA 


for AERIAL CABLE 





- CATALOGS and 
BULLETINS 


MAGNETIC CONTROLS. Seven 

atalogs provide complete informa- 

Fact 1 tion on automat transfer 
vitches, remote control switches 

magnetically held contactors, re- 


Once in a while a better lays, ac and de solenoids, and elec- 


tric plant controls. Catalogs include 


product is made, Pe Betel made speci fic ations, application and con 
structio formation and prices. 
so well, that it becomes u ion information a1 pr 


Automatic Switch Co 


pot m_it-Belet- Bas! by which all 81) GALVANIC PROTECTION. Two 
similar products are judged. reference manuals, “Zine as a Gal 


anic Anode Underground” and 
“Zine as a Galvanic Anode Under 
water’, describe results of a 6-year 
investigation of zine for cathodi 
protection of iron and steel. Ameri 
can Zinc Institute, Inc 


42) INTERLOCKED ARMOR CABLI 
1-page bulletin lists specifications 
for galvanized-steel armored var- 
nished cambric insulated, varnished 
cambric insulated-Neoprene-jack- 
eted, and rubber-insulated cables 
Circle Wire & Cable Corp 


83) PLUG-IN BUSWAY, combina 
tion feeder rated from 600 to 4000 
amps, 600 volts or less, is described 
in 4-page bulletin GEC-1446. Type 
LVDP busway construction details, 
operating characteristics, ratings, 
dimensions, and application in- 
formation are included. General 
Electric Co., Distribution Assem- 
blies Dept 


84) SWITCHES and other electrical 
devices are described in 32-page 
miniature catalog. Specifications 
for Levolier switches from 1 to 10 
amps are given; industrial Levolier 
sockets and portable lamp guards 
are pictured and described. McGill 
Mfg. Co 


85) MAGNET WIRE trade name di- 

rectory gives brief general descrip- 
The preference that you tion of physical, chemical and 
and millions of other electrical characteristics and ap- 
users have shown for the plications | common to ten general 
RiGaiD> Pipe Wrench classifications of magnet wire, in 

addition to listing trade name 
designations used by twenty mag- 
net wire manufacturers. Essex 
Wire Corp., Magnet Wire Div. 


puts on us the responsi- 
bility of keeping it always 
up to the top quality you 
expect of it. 
(86) POWER BENDER which bends 
rigid conduit to a full 90 degrees in 
sizes from 4 in. to 4 in. is described 
in 4-page bulletin E-224. Included 


The Ridge Tool Company, Elyria, Ohio, U.S. A. are detailed specifications and 
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JOB SUPERINTENDENT Andy O. Clark 
handled the ir le electrical construction 
work r  eI10er Electric Co., Houston 
ractors on the new 

t f ACF Ind 


photo Creenles fool Co 


87) VARIABLE SPEED DRIVES for 

moto r non-geared motors 

1/15 hp produce a speed 

of approximately 40 to l. 4 

page bulletin gives general specifi 

cations and engineering data plus 

a simplified schematic of the cir 
iit. Magnetic Amplifiers Inc 

HEATING ELEMENTS for proc 

ess electric heating. 12-page book 

let covers information on handling, 

unpacking, storage, installation and 

replacement of licon carbide ele 


ment Carborundum Co 


89) Door OPERATOR MOTORS 
Bulletin GEA-6299, 4 pages, gives 
application and design features on 
door operator motors 1/6 through 

x commercial, industrial and 
applications. General Elec 


90) LUBRICATION FITTING for 
easy attachment to bearing hous- 
ing of motors or machines 
equipped with conventional relief 
plugs. Twenty photos and drawings 
show how RT relief-type fitting 
cuts lubrication time at least 80%. 
i-page Bulletin BU-61. Keystone 
Lubricating Co 


91) TRANSFORMER catalog § de 
scribes and illustrates over 7000 
transformers for specialty uses, in- 
cluding hermetically sealed, power 
and audio transformers. Triad 
Transformer Corp 


92) SWITCHES for multiple preci- 
sion uses are described in three 
new data sheets 118, 117 and 119. 
Included are flexible actuator 
witches, proximity switches, and 
buttons for lighted pushbutton 
switches. MICRO Switch, Div. of 
Minneapolis-Honeywell tegulato: 
Cy 


..eNo Equal for 
Fast Conduit Threading 


e+ethese handy efficient 


RPikaib A 


A die head for each size, 4"’ to 
2’’-they snap into ratchet / ee 
ring from either side, can’t fall , \ 

out —reverse for close threads. 

Tough malleable and steel 

heads, famous RIta(Dp long 

wear conduit dies. Special 


dies available. OOR and OR, \ 4 
4’ to 1”; 111R and 11R, 


4" to 1%”; 12R, %” to 2” 


7 \ 
Bargains in fast easy threading € Sy 
at your Supply House y 
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93) DUSTPROOF CAPACITORS and 
indoor low-voltage capacitors for 
industrial applications are de- 
scribed in Catalog Bulletin PC8 
Weights, dimensions and other per- 
tinent information are given on 
individual units rated from 5 to 15 
kvar at 230 volts and 10 to 20 kva 
at 460 and 575 volts, and on mul 
tiple equipments rated from 30 to 
120 kvar at 230 volts and 40 to 160 
kvar at 460 and 575 volts. Line 

“ Material Industries, McGraw- 
SWITCH BOXES ; Edison Co 


OUTLET BOXES é 94) PERMANENT MAGNET publica- 


tion PM-121 includes information 
on magnetic and mechanical prop 
erties, approximate tolerances, 








magnet assemblies, sales and serv- 
ice and ordering information on 
cast Alnico 5 and sintered Alnico 
2 permanent magnets. General 
Electric Co., Magnetic Materials 


Section 


95) DRUM AND CAM SWITCHES for 
manual and automatic control of 
wound-rotor, squirrel cage, de 





ies, and compound-wound motors 





are completely covered in 8&-page 
Bulletin GEA-6307A. General Elec- 
tric Co 


96) CABLE INSULATION. A _ con- 
ference paper in booklet form called 
“Polyethylene for Higher Voltage 
Cables” describes cable design, 
manufacture, specifications, instal 
lation, price comparisons, and the 


For faster, easier hox installations, specify the eter thas 1 kv. one Cait 


higher than 15 k\ Rome Cable 


KEYSTONE QUALITY LINE pio 


97) RESIDENTIAL LIGHTING “Style 
Book” answers in 96 pages of full 
color many lighting problems fa 
You name it and Keystone has it! Square cornered, ing today’s homeowner and home 
ee. J bevel cornered, and non-gangable switch boxes 
Octagon, square, and handy type outlet boxes. Plus 
bar hangers and bar-box combinations to meet every 
een, uuu need. What's more, every item in the Keystone 
as Quality Line is loaded with time-saving, cost reduc 
BAR HANGERS AND ing features. Knockouts and pri-outs are designed 
BAR-BOX COMBINATION for easy, split-second removal. BX or Romex clamps 
are preassembled and nested in the box for easier 
pulling of wires. Holes for clamp screws are ex- 
truded to eliminate stripping of threads. Switch and 
al P outlet boxes are available with brackets for side or 
“an face mounting to studs. And the popular octagon 
outlet boxes are offered separately or in combina 
tion with deep or shallow offset bar hangers. 


= 





a) 


Yes, when it comes to wiring devices and wiring 
installation equipment, you can count on Keystone 
for the items you need when you need them. A 
complete new catalog describes the entire Keystone 
Quality Line. Send for your free copy today! 


JOSEPH J. PEARSON, o top-notch elec 

trical design engineer, is an important 

member of the firm of Bernard Johnson 

23328 SHERWOOD AVENUE @ CENTER LINE (Detroit) MICHIGAN and Associates, consulting engineers, 
Houston, Texas, who have been responsi- 

the Complete Line of Wiring Installation Fauiyment ble for much of the modern, progressive 


| electrical systern esign found in south- 
SOLD ONLY THROUGH RECOGNIZED ELECTRICAL DISTRIBUTORS 


east Texo 
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SAVE! win 


THE RIGHT CONTROL 


There is a right 
Furnas Electric con- 
trol for every job. 


ATTENDING recent meeting of Quaker Cost and — ad- 

City Chapter were Frank Schaef, Electric vantage can be 

Maintenance Equipment Co., Philadel yours by choosing 

phia; C. R. Durand, H. N. Crowder Jr the control design- 

Ce Allentown, Pa and Joseph H ed for the motor. Vv 
Previty, Penn Electric Motor Co., Phila J 
delphia St 

Furnas Magnetic Starters are available 
through Size 4 in 10, instead of the usual 5, 
different sizes from 1 to 100 hp. This pro- 
vides “In-Between” sizes, not otherwise avail- 
able, at corresponding price and space ad- 
vantages. 


























J 


builder The book lists and de- 
scribes 359 different fixtures, fea- 
tures sketches of over 100 indoor 
and outdoor lighting installations, 
and includes a cross reference chart 


serving as a guide for choosing the See @eeee ee eee ee ee ee ee ee ee ee ee ee ee ee ee ae Ge ee ae 


right fixture for a specific location. 
Lightolier, In¢ 


(98) INDUSTRIAL LAGE TING. 50- Drum Controllers—over 1000 models 
available from 1 to 10 hp. for whatever 


page booklet details 25 case studies 
of industrial lighting installations applicati "ae 
pplication you require. 


from aircraft hangars to shoe fac- 
tories, including photographs, dia 
grams and general descriptions. 
General Electric Co., Large Lamp 
Dept eee @ ee ee oe ee ee ee ee ee ee ee ee ee ee oe oe oe oe oe oe oe oe oe @ 


(99) MULTIPLE OUTLET wiring sys- 
tem composed of plastic ducts with 
outlet connections for conventional, 
polarized, twist-lock or NEMA re 
ceptacles is described in new illus 
trated catalog. A. H. Massey, Inc 


Oil Tight Push Buttons for every need. 
Standardization and _ interchangeability 
mean more combinations with fewer parts. 
Complete accessory line. 

(100) CABLE for power and weld 
ing applications is described in 4 
page brochure, including construc- 
tion information, sizes available, 


number of conductors, stranding, 
ampere rating, insulation and 
sheath thickness, outside diameter 
and shipping weights. Paranite 
Wire and Cable Div., Essex Wire 
Corp. Py 
(101) BATTERY GUIDE designed to 


help industrial battery buyers 

select the most economical and effi Pressure Switches Limit Switches Foot Switches 
cient battery for their operation is 

titled “So You’re Going to Buy an FOR MORE INFORMATION WRITE FOR BULLETIN 5411, 
Industrial Battery”. Pocket-size 1067 McKEE ST., BATAVIA, ILLINOIS 

booklet outlines the significance of 

battery design, correct charging 

and handling, and reasons for sys 

tematic maintenance. Gould-Na 

tional Batteries, Ine 


(102) HEAT PUMP operating on 
air-to-air principle for commercial 


ELECTRICAL 








RAWL The machine screw 
CALK-INS ‘caulking anchors 
with sleeve preci- 
sion-cast of Raw- 
loy. Soft enough 
for easy covulking 
. hard enough 
for sure holding 
power. 


RAWLPLUGS Rowlplugs are the 
only truly universal 
masonry anchors 

. they hold se- 
curely in any mas 
onry material, They 
won't fracture brit- 
tle or fragile ma- 
terial. 





NOW... Your distributor has 
trained specialists to help you 


select the masonry anchor to 





sure, easy masonry 


mplet 
var eae devices 's 


over 35 years of exp 


RAW 
LAG-SHIELDS 


lag screw shields RAWLDRILLS 


precision-cast of ; . 
hoard, rustproof alloy Three pointed percussion 


—~, easy resharpening, speedier drill- 
&* ing and dependability. 


(i 


RAWL SPRING-WINGS 


anchors 


for hollow moterioal. a 


RAWL MULTI-CALKS 
The heavy-duty bolt anchor... 
a caulking masonry anchor for 
big jobs. 
Caulking sleeve cast of Rawloy, 
for complete caulking and se- 
cure holding. 


RAWL anchoring 


the result of 


erience. There is 4 
DUCT for every application. 


TW aus 


drills for 

RAWL SCRU-LEADS 
Flexible lead screw an- 
chors for fast, easy in- 





(M/T) 
( 
RAWL-DRIVES (R/T) 


Rawi-Drives are the 
world's only one-piece ¥y,") 
expansion bolts-—they 

drive like a nail; hold 

like a bolt 


(1/S) o 


TAPER- SHANK 


Taper-Shank (1/8) for power, and Stondord-Type (S/T) 
hand drilling (to 1%”). 


RAWL CARBIDE DRILLS 
for rotary power drilling (to 1%”). 


|| 


RAWLDRILL ACCESSORIES 
To moaké masonry drilling a pleasure insteod of a chore, 








THERAWLPLUG COMPANY, 


stallation, Made of 
Rawloy, specially de- 
veloped for masonry 
anchors. Lip permits 
use in hollow material- 
cinder and cement 


Machined (M/T) and Twist (R/T) Rawl- blocks, hollow tile, etc. 
drills for hand or power drilling (to 


RAWL HAMMER-SETS 
The non-caulking masonry an- 
chors for machine bolts. Only 
tool required is a hammer. 
Can be used effectively for heavy 
holding in hollow, solid, strong 
or weak masonry. 
-_—- 


' 
RAWL DRILL-HAMMER 
The unique attachment that 
converts a 4” high-speed 
drill from a rotary drill to 
@ power hammer 
quickly, and easily. 
Now use inexpensive Rawl- 
drills with your %" electric drill. 





212 Petersville Road 
a ey 
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and industrial use is detailed in 12- 
page brochure containing system 
diagrams, cost analysis charts and 
performance charts. York Corp., 
Industrial Div. 


(103) Fire Detectors. Hermetic- 
ally sealed Detect-A-Fire units 
which actuate at selected protection 
level regardless of how slowiy or 
rapidly the surrounding tempera- 
ture rises are described in bro- 
chure MC-107B. Fenwal Inc. 


(104) OuTpOoR LIGHTING for com- 
mercial and industrial applications. 
Sulletin 56078 explains application 
of fluorescent, incandescent and 
mercury vapor equipments, includ- 
ing such accessories as ballasts, 
brackets and standards. Line Ma- 
terial Industries, McGraw-Edison 
Co. 


105) TRANSFORMER maintenance 
booklet entitled “Timely Tips on 
Transformer Maintenance” _ in- 
cludes such subjects as general in- 
spection procedures, classification 
of transformers, methods of drying 
out, and transformer connections. 
Booklet B-4716-B, 50 pages. West- 
inghouse Electric Corp 


106) LIGHTING EQUIPMENT for 
commercial and industrial use; new 
price list, combining pricing data, 
photos and catalog information, is 
intended to make possible simple 
selection and pricing of any fluor- 
escent luminaire without reference 
to individual specification sheets 
or folders. 52 pages in 2 sections. 
Smithcraft Lighting. 


107) RECORDING WATTMETERS and 
kva and kvar recorders are detailed 
in Catalog Sections 35 and 33-56 
The two publications include photos 
of components, discussion of prin 


BOB FAULKNER, superintendent for 
Hirsh Electric Co., Houston, Texas, elec 
trical contractors on Medical Towers 
building, is shown here checking over 
wiring of a lighting panelboard in the 
basement of the building 


1957 





APARTMENT BUILDING project nearing 
comple tion gets last minute check by Joe 
DeCola engineer eft) and Dick Mouhot 
North Shore 


vice president Electric 


rp Hicksville. | 


involved 
tion diagram D 
Co., Ine 


ciple ind typical connec 


terline-Angus 


108) CONTROL CENTERS for auto 
matic electronic control of tempera 
ture are described in 
booklet FRO31 
functions, 
centralized 


8-page 
which discusses the 
ises and advantages of 

with visual 
entire heating 


control 
supervision of the 


and air conditioning system 3a) 


ver-Colman Co 
109) INSTRUMENT ‘TRANSFORMER 
guide for 1957. 
GEC-1028B lists 
ASA accuracy 
tions, weight 


buyer’s 
Bulletin 
ratings, 


90-page 
prices, 
classifica 
and dimensions and 
catalog numbers of current and po 
tential  trar line, plus 
metering outfits and Thyrite pro 


forme! 


tectors. General Electric Co 

110) MASONRY 
bulletin 
tions, 


DRILLS 
( omplete 


4-page 
specifica- 
drilling recom- 
sizes of rotary 
Drills, Inc 


give 
prices and 
mendations for all 
drills. Termite 
(111) INSTRUMENT TRANSFORMERS, 
their theory and operation, 22-page 
booklet deals with metering appli 
cations and gives many examples of 
practical tions. Allis-Chal 
mers Mfg. Co 


connes 


BALLAST RATING CALCU- 
LATOR is available for $1 from Gen- 
eral Electric ( Section 1662, 
Schenectady, N. Y. This colored 
plastic and cardboard calculator is 
designed to aid specifiers of fluor 
escent lighting installations in 
determining beforehand whether or 
not a noise problem will be en- 
countered 


POUND 


and here's dnother 


product 





TLL MOONY 


3-wire 15 ame 3-wire 15 amp 


250 VOLT AND 125 VOLT 


50 volt 
outlet 
Supplies Air 
Conditione: 


1 10 SAO2 


15 amp. 250 volt 
3-WIRE 15 amp. 125 volt 


ise wherever it is desirable 
to supply p« om one duplex 
init for electric equipment re 
quiring different oltage 


Here is the ‘‘plug-in’’ source of 


power for any 125 volt electri 
cal device or 250 volt appliance, 
both supplied from the same 


Sketch 


how this unit 


unit at the same time 
at left shows 
might be utilized to supply 125 
volt current for a T.V. set and 
250 volt current for an air con 
ditioner. It’s economical, too, 
because it eliminates the need 
for an extra box 


HARVEY 


HUBBELL, 


HIGHEST QUALITY 


WIRING DEVICES * MACHINE SCREWS 


DEPT.C-1 BRIDGEPORT 2, CONNECTICUT 


GROUNDING TYPE 


DUPLEX RECEPTACLE 
250 Volt 


TANDEM SLOT 





tor 
standard 
750 volt 
Grounding 
Caps 


] 
im » 


\ 
(O (O) 


125 Volt 


PARALLEL SLOT 











Common ground serves both 125 
and 250 volt outlets. 


Available side wired or side and 
back wired 


Green, hexagonal grounding screw 


Slots for 2-wire regular or polarized 
caps. 


WIRING DEVICE 
WAREHOUSE LOCATIONS 
ASSURE NATIONWIDE 
STOCK AVANAGBILITY 


Bridgeport 2, 
State and Bostwick Streets 


Chicago 7, Minos 


37 South Sangamon Street 
Los Angeles 12, Californie 
103 North Santa Fe Avenue 
San Francisco, Californie 
1675 Hudson Avenve 
Dalles 7, Texes 

1111 Dragon Street 


INC. 
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For making a thin splice and keeping wiring neat 
and uncluttered, makers of electrical original equip- 
ment find Royalastic is best. Complete mechanical 
and electrical protection. High tensile strength and 
excellent resistance to abrasion, water, oils, acids, 
alkalies and corrosive chemicals. Good stretch, pulls 
down tight, stays on. Eliminates need for using rub- 


Mechanical Goods Division 


depend on 


U.S. 
Royalastic 


PLASTIC TAPE 


ber AND friction tapes: Royalastic does the work of 
both. Approved by Underwriters’ Laboratories, Inc. 
U.S. Royalastic is always in instant supply. Put in 
your order today. Get in touch with any of United 
States Rubber Company's numerous distributors, any 
of the 28 “U.S.” District Sales Offices, or write us at 
Rockefeller Center, New York 20, N. Y. 
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Reader’s Quiz 


Welders 


QUESTION U31—We 
250-kva 
140 


power?! 


two 
we lders, 
phase and 31% 
Each welder is 
to be connected to one phase of an 
440-volt delta 
duct system. 

would be the un- 
in the third 
when both welders are 


have 
projec fion 


volts, 


pre 88 
single 


factor eaci 


ungrounde d, 3-phase . 
“plug-in” bu 
What 
balanced 


fa) 
line curre nt 
phase, “oe 
or welding in the other two phases? 

(b) What would the line 


rents he in each of the other phases 


CurT- 


welder “on” or 


other 


if only one was 


welding in The 
G J P. 
ANSWER TO U3! 


welder is 


phase ? 


When the first 
operated on the 3-wire 
duct it will draw nearly 570 
amps. If it were plugged into phase 
1 and phase 2, the line current 
would also be 570 amps in each of 
the two phases and phase 3 would 
draw no current, presuming the 
welder is the only equipment op- 
erating. Now if the second welder 
plugged into phase 2 and 
phase 3, it would draw 570 
amps. Bus duct phase 2 will carry 
570 x 1.73 or 985 amps, being the 
the currents in 
phase 1-2 and phase 2-3. The line 
currents in phases 1 and 3 will, of 
course, be 570 amps each. Should a 
third welder be connected to phase 
and phase 1, then the bus duct 
would 985 amps per 
phase, with the current dividing at 
each outlet at 570 amps per welder. 
It is interesting to note that this 
installation would be an excellent 
application for series capacitors in 
each circuit to reduce the 
kva the line, to im- 
prove the power factor, and to re- 
duce the light flicker during welder 
operation.—R.G.O 


bus 


were 


also 


vectorial sum of 


operate at 


welder 


drawn from 


ANSWER TO U31—Since the 
welder rating is given in kva and 
we are attempting to find line cur- 
rent the power factor will not enter 
into our calculations. 

Part a. It is necessary to assume 
that the welders are operating at 
full power. In this the full 


Case 


load line current per welder is equal 


to 250,.000/440 or This 
the lines con- 
welder, while the 
current in the lead common to both 
welders will be 570 x 1.78 or 985 


570 amps. 
current will flow in 


nected to a ingle 


amp 


ELECTRICAL 


and repairs 
contractors out of their experience 


we pay $5.00 


Part b. 
two 


The line current in the 
feeding the operating 
welder will be 570 amps—while the 
line feeding the in-operative welder 
will be zero.—J.W.M 


ANSWER TO U31—Assuming that 
the 250 kva given is the nameplate 
rating, actual line current under 
maximum conditions will be 
about 1.4 times as high as current 
derived from using nameplate data, 
the transformer is usually 
rated on the basis of an assumed 
duty cycle of 50%. Shorter duty 
cycles can use larger currents. 

On the basis of full load and 50% 
duty cycle, the current in the un 
balanced leg will be about 1380 
The current in the balanced 
legs, or when only welder j 
will be amp 


leads 


use 


since 


amps. 
one 
800 


used, about 


E.J.P. 


Voltage Variations for 
Light and Power 

Systems 
QUESTION 


terested in 


V31—I 


knowing 


would he i“ 
what 
conside red 
and 
limits 


actual 
voltage variation are 
good operation in lighting 
T he NEC ; 

drops on power 
light 


however, 


power systems 
feeders to 
feeders to 1¢ 

talce 


voltage drop in branch 


voltage 
3% and on 


This, 


account the 


does not into 
trans 
and all of the 
voltage fluctuations in the rest of 
the system. I would he interested 
in knowing what is allowed from 
the theoretical and the 
erating points of 


circuits, Service conductor 


former regulation, 


actual op 
pieu O.B.T 


ANSWER TO V31—Most equip 
ment is designed to operate with a 
voltage variation of 10% 
the rated 
pliances, 


above or 
Thus ap 


etc. 


below voltage. 
radios, 


118 volts 


such as 
designed for 
sati 


are 
and should 
factorily at 11.8 volts 
118 volts A 220 
operate satisfac- 
torily 22 volts above or below 220 
volts, or from 198 volts to 242 
volt In some cases the appliance 
will operate outside these voltage 
limits, but then 
design limits 
As for actual voltage 
isually one 


operate 
below or above 


volt motor will 


one is outside the 


Variations, 


trie to keep within 5% 
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QUESTIONS from readers on problems of industrial i t, in 





Heel e 
Pr ’ 


Answered by electrical maintenance engineers and industrial electrical 
For every question and every answer published 


above or below the nominal or rated 
voltage. Thus, 118 volts has been 
selected by appliance manufac- 
turers as an average voltage over 
the country and the design is based 
around this. Some regulatory au- 
thorities that regulate the utilities 
require that voltage delivered to 
the customer be kept within a limit 
of plus or minus 5% of the normal 
voltage. This does not account for 
voltage drop within the customer's 
equipment, so that a voltage varia- 
tion of 10° below at the 
appliance can in many cases be ex- 
pected 

The NEC limit of 3% on power 
and 1°% on light feeders is an at- 
tempt to help keep the actual volt- 
age more nearly the better operat 
ing conditions.—L.R.B. 


above or 


TO V31—The limits 
accepted by plant engi- 
the voltage at the ter- 
their utilization equip- 
ment is as follows: 114 to 125 volts 
for 120-volt systems, 210 to 240 for 
240-volt systems, and 420 to 480 
for 480-volt systems. This spread 
in voltage is the difference between 
the maximum and minimum volt- 
ages existing on the particular sys- 
tems during periods of light and 
heavy loading. Designers generally 
assume maximum voltage available 
to the service under no load, and 
calculate for rated voltage at the 
equipment under full load condi 
tions. Naturally the apportionment 
of voltage drop throughout the sys 
tem will vary from one installation 
to the next 


ANSWER 
commonly 
for 
minals of 


neers 


From an operating point of view, 
the proper limits of voltage varia 
tion in an installation are deter 
mined entirely by the character 
istics of the utilization apparatus 
In fluorescent lighting systems, the 
permissible spread may vary be 
tween 110 and 125 volts. Voltages 
lower than this result in decreased 
light output and uncertain starting 
The situation on incandescent light 
ing systems, while not damaging, 
results in a 3% drop in light output 
1% voltage drop, with a 
corresponding loss in investment 
tesistance heating vary 
with the square of the impressed 
voltage. Thus a 10% voltage drop 
will cause a 19% drop in heat out 
put. The most significant 
of low voltage on motors are 
reduction in starting torque 


for every 


devices 


effects 
the 
and 


MAY, 1957 227 





MOLDED CASE CIRCUIT BREAKERS 


9 
M ) type ETI iit breakérs have convenient, externally located adjustment controls. Availabl 
| 1, - Kl | M frame (3 to 800 amper continuo rat 3), 2 or 3 pole, 600 i | { 


Only I-T-E gives you convenient 
external trip adjustment 


In motor control and resistance instantaneous trip adjustment means 


welding applications, adjustment of greater protection for motors and 
protective devices to a required set resistance welders. When a short 
ting is important. One of the many circuit occurs, all poles open simul 
features of the ETI circuit breaker taneously. And enclosed terminal 
is its convenient externally adjust protect personnel, yet permit eas’ 
ible magnetic trip device. When 1 cable connections. All these extra 

required to adjust the trip to a values in I-T-E molded case circuit 
liner degree, adjustment is made breakers are yours at no extra cost 
from the front of the breaker without Send for complete information or 
interrupting service or encountering contact your nearest I-T-E author 
live conductors. The range ol ized distributor 


1-T-E CIRCUIT BREAKER COMPANY * Small Air Circuit Breaker Division 


19th & Hamilton Sts., Philadelphia 30, Pa 


IN CANADA: EASTERN POWER DEVICES, LTD. 
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increased full load temperature 
rise. While 5 below rated voltage 
is tolerable, 10 is an absolute 
minimum. proc- 
tubes are more 
Generally a 
permissible. 
devices generally 
under 
operating 
No sys 
ed for delivery of 
the ter 
lization equipment 
expecting a lo in 
R.G.O 
ANSWER Ti‘ 31—It 
ood practice 
limitatior 


cent 


Infrared heating 


esses and electroni 
affected 


tolerance of 5 1s 


- 
eritically 


Solenoid operated 
can stand as much as 15% 
oltage, but not without 
| fhic ilt es ll many cases 
es han rated volt 
minals of the 
without 


ment 


age at 
invest 
never 


exce ed 


the 


the code 
for given per- 
je ) voltag drop or any 
ign problem. 
introduction 
primarily inter 

n inimum provisions 
considered necessary for safety 
Therefore, the question as 


other al de 
For, as ated the 
te the ror 

ested in “ba rr 


you 


state it, seen contradictory, 
ince any volta 


tnat 


ore drop greater than 
allowed by the would be 
a violation. installation 

» rejection by the 
These 
value leri 1 only 
ful con L¢ an 


t} 


code 
the 
ei ild be 
inspecting code 
after care 
d thought by 
code panel, and 
the best theo 
allowable voltage 
“actual 
One of 


operating 
the main 

of volt 
the code, is to 
within 
ire, thereby pro 
ulation 
temperature rise 


ild cause 


centage 
iff¢ rise 
I in 
vhich ¢co 


tated, the 

devoted to 
therefore not to be 
all” de 


re not always con 


Sign man 
al and economi- 
These 
into 
oid cumber 


tr design 
be take n 

account 1n 
ome and ex expensive in 
tallations answer your 
must 
the 
power 
tribution volt- 
ntained at approxi- 
ired for the 
Voltage regulation 
taken into ac- 
because it is an inherent 
transformer 
itself, which cannot be controlled 
pur 
the 


question, a 1 State it, we 
first assume th because of 
econdary taps provided on 
transformer he di 
aye can be ma 
the 


load conditions 


mately value de 


cannot always be 
count, 


prope rty, withir the 


pecial equipment is 


unle 


chased for this purpose. It is 
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speeds up production 





Throughout industry, flexible 
Feedrail systems, in capaci 
ties from 60 to 500 amperes, 
provide convenient movable 
power sources for: 

e Cranes and Hoists 

e Production Lines 

e Conveyor Assembly Lines 
e Moving Test Lines 

« Portable Tools 

e Machine Tools 

e Cutting and Sewing Rooms 
« Lighting 

« Motor Control 


by simplifying it! 





HERE’S HOW! Feedrail takes the costly time- 
wasting, dangerous cable clutter out of pro- 
duction lines by feeding power to portable 
tools and other electrical equipment through 


mobile outlets overhead 


Power is instantly available anywhere along 
the line. Long, power cables that get in the 
way and slow down production are eliminated 
Employees can move about faster in complete 


safety. Result: faster, safer production 
Best of all, Feedrail “moving power 

tems” are surprisingly easy to install 

be quickly extended or relocated. 


can 


See how Feedrail in your plant can speed 
up production. Get full details. Write 
Bulletin 51, Dept. C-5. 


for 


SOLD BY MORE THAN 1,000 ELECTRICAL DISTRIBUTORS FROM COAST TO COAST 


P7.1 


srpecraeter q@auattreteteo 


on Becomes Nbaolele 
FEEDRAIL CORPORATION 


) ty 
125 BARCLAY STREET © NEW YORK 7,N ¥ 


eernmeeeaumtrarives ‘* Pmtrnmctrart e;vegs 
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BUY RELIABILITY... 
HEAVY-DUTY 
GENERAL ELECTRIC 
TIME SWITCHES 


Your best buy inh y-duty time 
switches is the General Electric 
TSA-40. Ye get the dependa 
bility and long service life 
require plus the 


features 


@ Off-the-shelf deliver mean 
you can get the TSA-40 when 
you need it 


@ More wiring space and remo 
able cover simplif installation 


and maintenance 


@ Completel veatherpr 


gives protection in all 


@ Extended 


allows operation 


temperatu 


from te 


@ Exclusive 
tion breaks w 


acts cleat 


@ One-piece 


minals elmuiut intern 


wiring that can burn out 


Contact your local G-E time switch 
distributer or send for free bulletin 
teday! 


SECTION F564-8 
GENERAL ELECTRIC CO 
SCHENECTADY 5, N. Y 


Please send me free bulletin GEA- 
6468A on the TSA-40 time switch. 


NAME 
POSITION 
STREET 


cITY 








responsibility of the manufacturer 
to provide transformers with good 
regulation, and the engineer’s re- 
ponsibility to specify those manu 
facturers’ quality transformers. 

Motors are generally designed to 
operate satisfactorily at plus or 
minus 5% of rated voltage. If the 
branch circuit runs are relatively 
hort, where the voltage drop be- 
ome negligible, you might con- 
ceivably allow up to 4% drop in the 
feeder, leaving 1% for the branch 
circuits 


Ho vever, 


eration of 


since the efficient op 
fluorescent and incan- 
descent lamps for lighting are much 
more critical and dependent on the 
voltage they receive, we might then 
conceivably allow a 2% drop up to 
the panelboard, and 1° for the 
branch circuits 

It is also well to remember, that 
hould 

future and 
40 that at the 
worst condition these values will 
not be exceeded L.N 


the percentages given above 
include all estimated 
pare capacity load 


Capacitors vs 
Rectifiers 


QUESTION W31—Which is better 
for relay contact are suppression, 
capacitors or rectifiers? Can they 
he used equally well on ac as de? 
Finally, how does one calculate the 
correct size to use? JI.M 


ANSWER TO W311 
as tanks to absorb energy on cir 


Capacitors act 
cult vhere coils or turns of wire 
are present Rectifiers simply 
change ac to de The are is the 
dissipation of energy in the air, 
without an envelope, as the air fails 
as an insulator, due to the high in 
duced voltage. This voltage is the 
result of the speed of breaking the 
circuit and the density of the flux 
across the gap 

As can be seen from the fore 
going statements, the _ rectifie: 
won’t help arcing at all and will in 
tensify it, as it is usually greater 
on de than on ac. On the latter the 
voltage goes through the zero point 
each cycle and tends to quench its 
own arc 

On the other hand, the energy 
oscillates like a pendulum between 
the coil and the capacitor, until it 
is dissipated by flowing over any 
resistance in the circuit (1°R) 

The size of capacitor can be cal- 
culated by formula but it is more 
easily done by connecting capaci- 
tors in parallel across the gap and 
adding or subtracting until the arc 
is within limits.—J.M.R. 
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Voltage Testers 
can “take it” 


Patented 
Prod- 


Cost Less! 


You don’t baby the Enopp Voltage Testers. 
They’re built to withstand the shocks of rugged 
jiaily use. 





To save your time in testing you get the orig- 
nal patented Prod-Mount in the housing, mak- 
ng this tester easier and safer to use. You get 
jthe safety of dual indication of voltage by 
|solenoid and neon lamp working independently. 
|The scale readings are positive. Signal is by 
2um and vibration. Insulated for maximum pro 
tection. 


It tells quickly if the circuit is open or closed; 
|magnitude of voltage between 110 and 600 a-c 
» d-c, pure or rectified; 25 to 60 cycles. 


The Knopp Voltage Testers have won fame 
trom coast to coast among engineers, electri 
cians and power companies. So why pay more 
for a tester when the Knopp Voltage Tester 
gives you more features and more value at 
less cost. 


There are two models to choose from; pick up 
one at your dealer today or write for ilus 
trated, free descriptive Bulletin No. 425 


The KNOPP 
| Phase Sequence 
Indicator 


60 v. to 600 v.; 25 
to 60 cycles; Ro 
tating Indicator 
shows sequence 
ABC or CBA. 
Lightweight. Com- 
pact. Big time 


KNOPP INC. 


Founded in 1928 by Otfo A. Knopp under the 
nome of Electrical Facilities Inc. 


4232 Holden St Oakland 8, Calif. 
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oes: 
A 


development from Smuthenafé 


for two or four 4 of 8 lamps with 


with ‘COMPOUND SHIELDING’ 
reseane, ened thanen oral VERY SHALLOW. 45° x 45° SHIELDING. NO DARK CENTER STREAK 


Polystyrene (impact resistant) 
A brand new fixture with a future for profits! Here is 45 x 45° shielding in a very shallow unit with no 


dark center streak. A natural ‘‘seller’’ for schools, stores and offices because it combines quality, beauty 





and comfort in a top-value low-cost unit. Compound shielding is a center strip of extruded polystyrene 
with white steel baffles on either side. Easy-to-install . . . easy-to-maintain. Ask the Man from Smithcraft 


to tell you about the ‘‘contractor-minded features” of this fixture with a future for you. 


Se o the man (rom dmithenaft: 


His ability to ‘‘talk your language’’ can mean a lot to your profit 
picture. When you call him in to consult with you, you're getting 
the experience of a man who knows blueprints and budgets as well 
as he knows lighting. Ask him about the TWOSOME or any of 
Smithcraft's line of units . . you'll get the time-saving, profit- 


building answers you're looking for! 


Smithcraft fluorescent lighting units are installed in thousands of offices, factories, 
schools, stores and diversfied interiors from coast te coast. Wherever good lighting 
is important, you'll find 


— SMITHCRAFT— ‘AMERICA’S FINEST FLUORESCENT LIGHTING’ 


Harry 8. Wolf, Jr., Philadelphia Representotive, one of Pewrweeee ee ee ee ee ee ee ee eee eee ee 


Smithcraft's nationwide sales organization 
PLEASE ATTACH TO YOUR BUSINESS LETTERHEAD and mail to - 


Smithenaft \\GHTING, CHELSEA 50, MASS . 
BT PP 


Sear 88: 


TITLE 
ADDRESS City STATE 
CHELSEA 50, MASSACHUSETTS 


Please send me the monthly publication, ‘Light Side of the News’, so that | can keep in touch 
with the latest trends in lighting 


Please send me the ““TWOSOME" Folder and catalog sheets 


] Please send me the complete SMITHCRAFT CATALOG, containing data on America’s Finest 
Fivorescent Equipment 





Latrobe 
Electrical 
Products 


Serve Long 
and Well 


Years of actual use have earned im- 
pressive leadership for “Latrobe” 
floor boxes and wiring specialties. 
You save time, money and worry by 
installing “Latrobe” products. 


Two Gang Adjustable 
Floor Box 


Adjustable Boxes 
square bodies 


come in single-round or 
Also in square type Single 
Three Gang and Four 


Gang, Two Gang, 


Gang Boxes 


“BULL DOG” 
PIPE OR CONDUIT HANGER 


Sturdy and dependable for hanging pipe 
to conduit 2", %", and 1” to steel beams 


up to %&" thick. Larger for larger 


sizes 
pipe 


Latrobe Products 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes Cover Plates 
Junction Boxes Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Supports Fish Wire 
Staple and Cable Clips 


Write for new catalog 


Sales Representatives in all principal cities 


Pullman 


Manuracturing Oo. 


% P15 perraemnys w~ sTreMeer 


LATROBE. FA. 
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ANSWER Whether 
rectifiers o1 should be 
used depends on circuit voltage and 
current. Very heavy circuits can 
generally use rectifiers more eco- 
nomically than capacitors. Recti- 
fiers cannot be used on ac circuits. 
Capacitors can be used on ac or de 
circuits, but care must be taken 
that the ac current flowing through 
the capacitor is not harmful. 

The peak current capacity of a 
rectifier must be equal to normal 
line current. The size of capacitor 
required to prevent arcing is given 


TO W3l 


capacitors 


by the formula ¢ 7 x L, 
i is normal circuit current, e is the 
maximum voltage the contacts can 
stand without arcing (usually about 
twice line voltage), and L is circuit 
inductance in henries. The ca- 
pacitor must have a de voltage rat- 
ing of at least e.—E.J.P. 


where 


ANSWER TO W383 On ac the 
rectifier will not work, so you must 
use a capacitor, magnetic blowouts, 
air blowouts, liquid, saturable re- 
actor ete. On de the rectifier will 
keep the load slightly hot, and many 
times it will spoil the timing.—H.S. 


ANSWER TO W31—The purpose 
of the device across the relay con- 
tacts is to absorb energy as the 
contact is opened. Generally the de- 
vice is a capacitor. Capacitors can 
be used on either ac or de. Gener- 
should be con- 
nected across the capacitor to per- 
mit the capacitor to discharge the 
energy it has stored. The resistor 
would be comparatively high. On 
ac, the resistor is generally omitted 
because when the contacts are open, 
the capacitor will pass a small 
amount of current through the re- 
sistor. The capacitor completely 
blocks the flow of current on de, 
except for the momentary surge. 

As for the method of calculating 
the correct size of capacitor, well, 
that is little more of a problem. The 
energy necessary to be absorbed 
depends on the circuit character- 
istics, inductance, voltage, etc. The 
capacitor is intended to limit the 
rise in voltage across the contacts 
due to the tendency of the induct- 
ance of the circuit to maintain cur- 
rent flow (to dissipate its own 
stored energy). The type of con- 
tacts, speed of opening, etc. are 
vital factors. Usually it is a 
cut-and-try proposition, or a con- 
clusion based on past experience. 
A calculation must take into ac- 
count all the factors, all of which 
are determinable, but usually data 
is not available and it is more or 
less emperical.—L.R.B 


ally a resistance 


also 


Air Conditioners 


QUESTION X3 Why do some 
refrigerator firms insist that I 
should use a 20-amp fusetron for a 
12-amp air conditioner even though 
the nameplate and my ammeter 
show that 12 amps should be 
é nough ?—H..S. 


ANSWER TO X31—According to 
the NEC (2126a), if this appliance 
is portable, its load may not exceed 
80% of the circuit rating. If a 
15-amp circuit is used, then the 
circuit loading is at a maximum. 
All motors must have running over- 
current protection based on 125% 
of the nameplate current (4322). 
For branch circuit overcurrent pro- 
tection, they must be protected at 
150% to 400% of the values found 
in Table 21 to Table 24. The NEC 
reserves to itself the right to de- 
termine motor currents, except for 
the motor running protection and 
for slow speed motors (4309). 

Secause of the threshold ratings, 
a 20-amp circuit is superior. Also, 
the surge current, which may be 
up to 600% of the full load current 
would cause much more trouble at 
15-amp rating than at 20 amps. 
This is one reason to use fusetrons. 
They have a time delay feature by 
which they will carry a momentary 
overload and blow on a sustained 
overload. Also they tamper- 
proof.—J.M.R. 


are 


ANSWER TO X31—12 amps is 
the running current of the air con- 
ditioner. These motors turn com- 
pressors and often start under 
what is almost a locked rotor con- 
dition. The current under these 
conditions can for a very brief pe- 
riod (5 seconds or so) exceed 30 
amps. This would blow the ordinary 
link (non-lag) fuse. A 20-amp 
fusetron would permit this tem- 
porary overload for 30 seconds or 


80. J.J.R. 


ANSWER to X31—The question 
raised is highly controversial and 
probably will never be answered 
satisfactorily for air conditioning 
equipment and installation. It is 
quite possible that at the time of 
taking ammeter readings, the line 
load current did not exceed full load 
current of the air conditioning unit 
and therefore HS feels that the 12- 
amp fusetron should be ample for 
this 12-amp air cond, unit. HS how- 
ever did not take into consideration 
various atmospheric and operating 
condition of suction and discharge 
gas pressures. Air conditioning un- 
its can and do successfully operate 
for periods of time highly over- 
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loaded, in the 12-amp 
fusetron would interrupt and stop 
the air conditioning unit; hence the 
Suggestion the refrigeration 
firm to use 20-amp fusetron. Using 
a 20-amp f has detri 
mental effect on the equipment nor 
its protection 

If HS however 
amp f 


whic! case 


by 


isetron no 


feels 


TOO 


that a 20 
LARGE on 
account of the wire size, or 
flict with authoritle 
compromise ant 

tron, which 

14 wiring. If the alr 
unit operates without 
tion that nine LF 
nothing else left 


isetron 
in con- 
he could then 
15-amp fuse 
for No 
conditioning 


sible 


any interrup 
NOT there is 
but change to 20- 
amp fusetron and change the wir 
with the code for 
air conditioner unit C.B 


ing in accordance 





Can You ANSWER 
These QUESTIONS? 


QUESTION H32 some 
reader tell to apply ele 
trical resistance heating to prevent 
Some of 
flowing water and 
bypass 
pre 


( ild 


me how 


freezing of lines? 
these lines have 
some 
some transmit 


H.G.R 


water 


are stati lines and 


ire to gauges 


QUESTION J32 In our plant we 
have a 440-volt ungrounded delta 
secondary distribution system. Will 
someone please explain how this 
grounded as we feel 
many of our 


system can be 
that 


motor burn-outs 


caused by intermittent ground 


J.M 


on oul tem 


QUESTION K32-—— Some machine 
manufacturers install a 5 hp motor, 
a 20 hp motor and 
with magnetic 
that fuses 
t the motors 
they or hall I 
the motors must be 


tected ? H.§ 


a 25 hp motor 
vitches and insist 
required to pro 
Are 
that 
pro 


are fie 
ter individual 
correct, insist 


petter 


QUESTION L32—How would you 
determine the maximum output of 
a transformer, 2300 to 115-230 
volts? We have a 10 kva feeding 
a 100-amp service witch with a 
We have 


twenty 


90-amp load not constant. 
not 
five 


lost a transformer in 


R.L 


years i 


PLEASE SEND IN 
YOUR ANSWERS BY JUNE 15 
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Hammerless 


setting 
tool 


% 


For easy, secure installation 


small and medium size 


Screw Anchors in tile, 


block, 


concrete 


and cinder and all 


of masonry. 


The ideal 


anchors” in 


tool for installing 


bottomless holes, 
holes with fragile bottoms, 
and where ordinary set 

ting tools cannot be 


used 


Sofe anchor installa- 
tion in hole with 
fragile bottom 


Anchor installed in 
normal depth hole, 
Note all anchors ore 


at some dep’ 


Secure anchor installa- 
tion in bottomless hole 


See your industrial, hardware or electrical supplier 


ARRO EXPANSION BOLT COMPANY 


1540 Boone Ave., Marion, Ohic 
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Machine 


types 








these are the manufacturers who offer 


RLM-labeled units... 


STANDARD 
SPEC LPICATIONS 


ELECTRICAL 


a 


my 
Bik 


Ji : rm 


rds of Specifications 


The power of over 1,000 words of highest- 
in-history RLM lighting specifications is 
behind every rim-labeled unit. Each word 
is in accord with basic, nationally-accepted, 
minimum standards for industrial lighting 
equipment efficiency, design and perform- 
ance. RLM-labeled units conforming to these 
specifications are available from the leading 
manufacturers shown in the chart above 
While each RLM Unit meets certain mini- 
mum RLM Standards, other special features, 


Reg. U. 8. Pat. Office 


are back of every RLM-labeled industrial lighting unit! 


such as construction refinements or operat- 
ing advancements, vary from unit to unit 
according to the ideas and skill of the indi- 
vidual manufacturer. For example, the RLM 
Label may be affixed to as many as 960 
different types of rtm Dome Reflectors! 
Send for your complimentary copy of the 
1957 RLM Specifications Book, containing a 
complete set of rtm Specifications 

RLM STANDARDS INSTITUTE, Suite 819, 326 W. 
Madison St., Chicago 6, III 
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SOU PMenhMonulaclurers 





Questions on the Code 


OEE ET SL 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y 
GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La 


Rubber Matting at 
Switch Gear 


Q. 


metal-clad 


Ow 1R0-vol and 


switchgear is the 


ll-kv 
modern 
All 
grounded, In 
ll-kv oil circuit- 
necessary to 
truck into the 
O.C.R 
Recently a State Labor Inspector 
ordered us to put 


type dead-front). 


metal frame are 


order to test the 
breakers, it i roll a 


steel-u heeled cubicle 


to un-rack the 


“rubber mats” in 
180-volt and 1l11-kyv 
order is based upon 
New York State Labor Law, Art. 
7, Sect Protection of em- 
ployees at switchboards: All build- 
itchboard of 220 


on the floor 


front of the 
switchgear. Hi 


207 


ings having—a su 
volts or over shall have 
(1 rubhe YT mat 


Il maintain that 


this ruling ap- 
front switch- 
boards, as per Art. 250, par. 2623 
c) of the National Electrical Code. 
A rubber 


; 


lies onli 0 
/ / 


Live 


mat on a dry concrete 

floor (com paratively poor conductor 

to ground) is practically useless 

when a good ground path, provided 

by the metal cubicles, is on all sides. 
Pie 


4 I am unable to find any code 
fie provision which requires in 


general that a rubber mat must be 
installed on the floor adjacent to a 
switchboard. Section 2623-c, which 
covers the cases of instruments, 
meters and relays that operate at 
750 volts or less, is the only place 
in the code where rubber mats are 
mentioned. This section of the code 
recognizes the fundamental con- 
cept of protection by grounding the 
cases of such instruments, but an 
exception is made when they are 
mounted on a live-front switch- 
board. In such the frames 
and a rubber 
other iitable floor insula 
shall be installed when the 
voltage to ground exceeds 150 volts 

In the case of the metal-clad 
switchgear, dead front, presented 
by you, I know of no Code provision 
which requires a rubber floor mat 
and I am unable to 
visualize any situation which 
would indicate any useful purpose 
to be attained 


CASeCS 
cannot be grounded 
mat or 


tion 


to be used 


ELECTRICAL 


As a matter of comparison, it is 
significant to that a panel- 
board containing exposed live bus- 
bars, fuse blocks and switches, op- 
erating at 600 volts or less, may be 
installed in various types of oc- 
cupancies with no provision for 
rubber floor mats. Such panelboards 
must be enclosed, but when the door 
of the enclosure is opened the live 


note 


parts are exposed to accidental con 
tact by persons may be 
grounded. The such in 
stances, does not consider the haz 
ard presented serious enough to 
provide the protection afforded by 
a rubber floor mat. While the trend 
for several years leans towards the 
use of dead-front panelboards, the 
fact remains that thousands of 
live-front panelboards have 
installed and used and the field ex 
perience appears to be favorable. 
me that the State 
question, if consistent, 
apply to live-front 
There is a distinction 
between a panelboard and a switch 
board which is clarified by refer 
ence to the code definition of such 
terms. Personally, I believe the 
code should recognize the additional 
protection presented by dead-front 
panelboards, by appropriate 


who 
code, in 


been 


It appears to 
law in 
should also 
panelboards 


code 
revisions 

When typical modern metal-clad 
grounded switchgear enclosures are 
used I do not believe that the ques 
tionable value of a rubber floor mat 
would further minimize the hazard 
that may be involved B.A.McD 


Magnetic Starters 


It SCECWIS 
7 tj 
wmning 


“vaing a 


that the ai 


manufacturers are 


condi 
special magnetic starter 
half the ize of the 
ii hic h 7 


practice has re 


ahout one val 


Size 2 normally 
ulte d 
eem 

fre f 
rough 

ulte 7 


gut since 


sfarte? 
Thi 


in a crowded condition which 


re quire d 


violates article about 
for 
on the electricians— re 
faults for the 
it is an integral part of a package 
air conditioning 
looked hy the In pector 


thing he done about it? 


ingly 
space conductor it is 
customer 
unit it 7 over 
Can any 


S.J.W 
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It is true, that in general, 
A e these packaged air condi- 
tioning units are given an UL label 
and this would indicate that the UL 
testing has shown this assembly to 
for field installation as a 
package. UL tests these under cer- 
tain specific conditions with certain 
specific pieces of equipment fur- 
them by the manufac 


be safe 


nished to 
turer, 

Several things may happen, One 
is that the manufacturer may make 
some changes in this equipment 
after the UL has completed its tests 
without realizing the effect these 
changes may have on the overall in- 
stallation requirements and in some 
cases on the actual operation of the 
assembly, It is also possible that 
the installer is wiring the machine 
up in such a manner as to impose 
wiring installations of a type not 
originally intended for the unit. 

You can be sure that anything 
which results in poor installation 
is of interest to the UL, although 
it cannot be responsible for the 
many and varied applications of the 
equipment it tests. If the condi- 
tions you outline are to be found in 
many of the units which you have 
installed then it would seem that 
you should first take it up with the 
inspector and then with the UL to 
determine just wherein lies the 
fault.—B.Z.S 


Voltage Drop 


0. 


age drops in power and lighting 
circuits. For lighting it states that 
the feeders should be such size that 
the voltage drop up to the final dia 


Section 2202 of the Code 
recommends limits for volt 


tribution point should be not more 
than 1%. 


a h igh 


On large buildings where 


voltage service is brought 
nto the building the voltage regula 
tion of the overall systems: service 
conduc tors, transformer, second- 
distribution and branch cir- 
cuits may amount to 
(1% for high voltage service con- 
ductors, 4% for transformer, 1% 
for secondary distribution, and 1% 
for branch circuits). Lamp mani- 


facturers tate that should 


ary 


7% or more 


lamp 
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“WE’LL HAVE IT ON THE JOB 


Scene: An electrical distributor's warehouse... 


They're “wrapping up” your order. The equipment you need — 
as you need it — to keep the job on a brisk schedule. 


Your electrical distributor is a one-order source of supplies. Off his 
shelves come switches from an eastern state . . . transformers 
from the great lakes area . . . fixtures from the west coast. 

( His investment in stock is huge. ) 


Tomorrow A.M. the whole caboodle you've ordered will 


be on your job site. No delays, no costly stand-by time. 


(Could you order, assemble, store and schedule all those 


products as efficiently? No... It takes a specialist. ) 

A panel below says it this way: “Your electrical distributor 
maintains . . . swift, economical delivery of a vast variety of 
products” from every corner of the nation. 


That's one of his many services that save you time and money. 


It pays to do business with your electrical distributor. 


ELECTRICAL ante Gattatiate % oe 


WHOLESALING = “estar” 


A McGRAW-HILL PUBLICATION 








Your electrical distributor offers you these services: 


His hundreds of purchase orders By airmail, telegraph, telephone, the 


keep a flow of thousands of differ distributor keeps in touch with the Regardless of how the distant manu He trains and maintains a staff of 
ent products rolling from manufac many manufacturers whose lines he _facturer ultimately will compensate salesmen who know the products 
turers into his warehouse the year stocks, to expedite his shipments him, the distributor adjusts claims, required by the industry — where, 
around to you returns goods, issues credits how and when they are used 


1 | rf _—— ) - 


| mp © PZ a | 
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FIRST THING IN THE MORNING...” 





He maintains a warehouse from His counter and telephone service 
He assembles into single shipments which you receive swift, economical require trained men who know the 
the products of factories near and delivery of a vast variety of prod hundreds of products handled, their 
zes, types, and quantities ucts, plus staggered storing for spe uses, codes and ruling in effect 

cific jobs, as needed Ic 
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NEW! 


LOW-COST 
FEATURE PACKED 


Prume 
RECESSED 
LIGHT 


MODEL 1080 


Full Sized 
Reflector 





eff ency 


Larger 
Splice Box 


afu 


”*» = D 


that's accessible 

fron je 
after installation. A 
from both end and bottom 


during installation. 6 ncentr 
e Box 
Snap-Up 
Front* 
 ™ Patentes front 
4 
» attachment with 


styled 





moderr 


fronts 


Redi-Set 
Hanger ** 
Adapted for use 
with exclusive 
Red Set Hanger 
Straps available trom your 


electrical jobber 


* Patent No. 2,639,368 


**Patent No. 2,642,241 

The ultimate in low st recessed ; 
lighting. With easy-to-install F| 
features built-in to reduce beg 


~ 


time and labor 


pryme (i 


= 





as” 


os 


Pryne 2 Co., inc ECc-5 
P.O. Bex 698, Pomona, California 
Rush me complete information and * 
specifications on the NEW Pryne Model 4 
10860 Recessed Light Fixture by 
Nome 
t 

Company 
Address 
City Stote 
— 
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operate within of vated voltage 


fo get the best results from the 
lamps. For these large buildings, 
it seems that a voltage regulator 
would be required at the secondary 
of the transformers in order to 
compensate for the drop in the 


transformer and the incoming line. 
Very few tf any have voltage regu- 
lating equipment and it seems that 
the voltage for the lamps would 
vary over considerable limit: Why 
doe the Code uggest a voltage 
drop limit for only a small portion 
of the overall system?—K.Q. 
A Reference to the introduc 
e tion will show that the pur 
pose of the Code is summarized 
briefly as follows: 

‘This Code contains basic mini 
mum provisions considered neces 
sary for safety. Compliance there 
with and proper maintenance will 
result in an installation essentially 
free from hazard, but not efficient, 
convenient or adequate for good 
service,” 

The provisions of Section 2202 
covering voltage drop are, as you 
mention, a recommendation. The 
ise of the word “should”, as cov 
ered in Section 1103, indicates that 
the provisions of Section 2202 are 


of that which is 


idvised but not required 


recommendations 


It therefore appears that voltage 


drop is not considered to be a fae 

tor which concerns the safety of a 
wiring installation. A feeder or a 
branch circuit of considerable 
length may have a large voltage 


drop when the current it carries is 


considerably le than its rating. 
It follows however that the equip 
ment served will not operate effi 
ciently, and if you wish to prove 
the point try to toast some bread on 
a 120-volt toaster connected to a 
90-volt circuit. Another example 
concerns the 220-volt motor or 
range connected to a 208-volt cir 
cuit. 

In view of the foregoing, “voltage 
drop” becomes the responsibility of 
the wiring design engineer, the 
contractor, the electrician and the 
electrical utility All of these 
parties should realize the impor- 
tance of voltage drop, and in the 
absence of specific Code require- 
ments, they should exert every ef- 


fort possible to see that the people 
we serve obtain maximum effective 


use of the appliances and equip- 
ment connected to our wiring sys- 
tems. 


During the past few years a sug- 
gestion, that the provisions of Sec- 


tion 2202 be made mandatory, has 


UR MOST DEPENDABLE SOURCE 
BOXES & 


FITTINGS 





Preferred by more contractors today, because 
ARROLET’s products answer modern installa- 
tion problems, saving time and costs. 





HANDY BOX with 
MOUNTING BRACKET 


A," deep. — Made with 
new type angle bracket 
for quick, accurate 
Installations 


Cat. No. HB-10-BA 








3'%"’ ROUND BOX 


¥," deep.—With or 
without stud for use in 
coiling or wall construc- 
tion where very shallow 
box is needed, 


Cat. No. 11-5 








NON-GANGABLE 
SWITCH BOX 


1," deep. —For thin wal! 
or concrete block con- 
struction. Available with 
¥," 0.0.'s for use with 
conduit. May be nailed 
on or can be had with 








several types of brackets Cat. No. 200 
ARROVAL 
FITTINGS 
Oval type, threaded, for 


standard rigid conduit 
in %”, %” and 1” 
Covers and gaskets avail- 
able in various sizes and 
types 














ARROLET products are available 
in an unlimited number of combi 
nations, types, sizes and wiring ca- 
pacities to fit any job specification 


When you hove an installation 
problem not covered by our stand- 
ard line, our engineers will design 
special units to your specifications 


Write for Our New Catalog. 


ff lrro let 


CORPORATION 





MONTGOMERY 


PENNA. 


Sales Representatives & *Warehouse Stocks 
BALTIMORE, MD. * CHARLOTTE, WLC. * *CHICAGO, 
ILL. * “CINCINNATI, OHIO * DENVER, COLO. + 
"LOS ANGELES, CALIF. * “MIAMI, FLA. * NEW 
ORLEANS, LA. * NEW YORK, W.Y. * NEWTON CENTRE, 
MASS. * *PHILADELPHIA, PA. * ROCHESTER, WY. 





been presented at various Inspec- | 
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When you 
use quality Roebling 
Electrical Wire and Cable... 
Everything 
Brightens Up! 













Easy to install... dependable... a full line for 
every type of modern service. 
Ask your Roebling distributor. Or write Electrical Wire 
Division, John A. Roebling’s Sons Corporation, Trenton 
2, New Jersey 


ROE BLING o. 


vbsidiary of The lerado f 





tors meetings. It appears to m« 
that the purpose of the Code should 
include some considerations which 
concern the economic and effective 
use of the labor-saving devices we 
constantly promote.—B.A.McD. 


Service Ground 
A building of large area has 


Q. the 


closest cold water pipe that is avail- 
able for use 


several meter loops, 
as a grounding elec- 
trode is about 175 feet from loops. 
May a No, 2 or larger bare con- 
ductor be run from the cold water 
pipe around to the meter loops and 
an individual ground wire run 
from each meter loop to tap on to 
the No. 2 bare 
Would thia inatallation 

with Section 2591a of the 
suppose 


A. relates to the 


requirement of the third sentence 
of 2591la relating to the rule for 
the grounding conductor to be 
“without joint or splice through- 
out its length”. 

It should be noted that the table 
in Section 2594a permits the No. 
2 as a grounding conductor for 
services having conductors equal to 
or equivalent to sizes No. 3/0 to 
350MCM, inclusive. It should also 
be noted that Section 2552 permits 
the grounding conductor to be con- 
nected to the grounded circuit con 
ductor at any convenient point on 
the premises on the supply side of 
the disconnecting means. 
Therefore, grounding at the meter 
loop would be permissible if these 
are located on the supply side of 
the service equipment 

If the 
sists of 


conductor ? 
conflict 
code? 
CT 


More specifically I 
the question 


service 


service con- 
and 
main service 
switches or circuits breakers in ac- 
cordance with 2351 and 
2371, in place of one main service 
disconnect and set of overcurrent 
seems to be the 

then it becomes 
take the grounding 
conductor to one point on the line 
side of the service system as re- 
quired by Section and make 
an approved connection (see Sec 
tion 2618) to both the service cir 
cuit conductor if it is an identified 
conductor and to the service equip- 
ment. 

To insure proper continuity of 
the grounding system at the service 
(see Sections 2571 and 2572) it 
will be necessary to “bond-in” the 


equipment 
several subdivisions 
has six or less 


Sections 


devices——as ease 
you describe 


necessary to 


Onno 


4006 


other ervice equipment. Some 
times this may require the use of 
bonding jumpers in accordance 
with Sections 2572a and 2572d. 
Such bonding requires as a prac- 
tical solution, that joints and 
splices be used so they are per- 
mitted where bonding is required. 
The grounding conductor from the 
point where it connects to the wa- 
ter piping 175 ft away to the point 
where it makes its first permanent 
connection to the service conductor 
and service equipment at the meter 
loops must not have any joints or 
splices in it.—B.Z.S8 


Heating Cable— 
Class Il, Div. 1 
Location 


O In a Class Il Div. 1 hazard 
© ous area, can I be enlight 
ened on a ruling of vertical 
heights, or is the whole 


sidered hazardous. 


area 
The 
starch processing 
chocolate candy plant. I checked 
the National Electrical Code 
cannot find the 
I found heating 
around liquid 


V.S 


con 
area 
mentioned ia @ 


and 
7 uling. 
cable wrapped 


line Is this ap 


prove d? 
A Section 5005 of the Code de- 
e scribes both a Class II, Div. 
1 and 2 location, but it does not 
specifically cover the extent of the 
hazardous area with respect to 
vertical or horizontal limits. Such 
limits must be established on the 
basis of actual operating condi 
tions. In other words, is starch 
dust suspended in the air during 
the normal operation of the plant? 
If it is, we have a Class II, Div. 1 
hazardous location and the various 
rules of the Code apply regardless 
of the height of the room. While 
an electrical device could be located 
above what is considered to be the 
hazardous area, it follows that any 
fault which results in arcs, causing 
hot metal parts to fall into hazard- 
ous area, could be the source of an 
explosion. 

The National Fire Protection As- 
sociation has developed a Code of 
procedure considered essential to 
the safe operation of plants de- 
voted to the manufacture of candy. 
This Code is known as NFPA No. 
657 and is available, at a nominal 
fee, through a request to their main 
office at 60 Batterymarch Street, 
Boston 10, Mass. I mention this 
pamphlet since it emphasizes the 
hazards involved with the manufac- 
ture of candy, and the use of starch 
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is an important consideration. Ac- 
cording to this Code, any electrical 
equipment used where starch dusts 
are present must be approved for 
Class II, Group G installations and 
installed in accordance with Article 
500 of the N. E. Code. 

Insofar as heating cable, wrapped 
around pipes is concerned, it is 
my personal opinion that there is a 
question with respect to their use 
in any type of occupancy. Such an 
application is not covered by the 
N. E. Code and the electrical in- 
spector must be consulted with re- 
spect to such use, When such cables 
are used, exposed to starch dusts, 
I believe there is a definite Code 
violation. 

Underwriters’ Laboratories do 
list some heating cables for use in- 
side buildings for pipe heating ap- 
plications through a_ special re- 
port, which advises the methods of 
installation. The Genera] Electric 
Company’s heating cable, special 
report E 24821, dated February 24, 
1953 should be obtained from UL. 
The same applies to other manu- 
facturers of heating cables. I am 
unable to find however where such 
cables are listed in the “Hazardous 
Location Equipment List” of UL. 
B.A.MeD 


Installations in 
Wet Places 


0. 


place 


In section 3732 a switch en- 
closure mounted in a wet 
shall have a }t-in. air space 
hetween it and the wall on which 
the switch is mounted. If the switch 
has a high place on the back is this 
sufficient for this t-in. spacing? 


J.CZ. 
A Yes, if this high place keeps 
e the back of the box at least 
-in. away from the wall. Much 
equipment now is 
mounted in cabinets, boxes, etc., 
which bosses, die pressed 
mounting extensions, etc., as an in- 
tegral part of these cabinets, etc., 
to provide this 2?-in. clearance or 
even greater clearance so that we 
do not have to install additional 
nipples, washers or other spacer 
devices to obtain the proper clear- 
ance in accordance with this re- 
quirement.—B.Z.S. 


electrical 


have 


OQ On a conduit or EMT 
* FEEDER on a 120/208-volt, 
4-wire system, an offset is made to 
allow the use of greenfield (same 
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something NEW... 


HIGH VOLTAGE |# 


\ 


. 


| 

a 
The new Allen-Bradley 
solenoid operated—one 


moving part—high voltage 
air break contactor. 


Maximum Ratings: 


1500 hp, 2300 volts 
2500 hp, 4600 volts 


The same design features which have 

made Allen-Bradley low voltage controls 

so universally popular have been in- 

corporated in he new, air break, high 

voltage line. These simple solenoid 

starters have only one moving part. 
That’s why a tremendous mechanical life is assured. Using double break, silver 
alloy contacts, these are always in perfect operating condition. New blowout 
design and novel are chutes assure rapid are extinction —regular contact inspec- 
tion is made unnecessary. 

Available in a complete line of full voltage and reduced voltage starters 
nonreversing or reversing —for squirrel cage, part winding, slip ring, and syn- 
chronous motors. Maximum ratings: 1500 hp, 2300 volts; 2500 hp, 4600 volts. 

The entire design justifies the designation—“heavy-duty” starters. Why not 
ask us to send you complete information ? 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BRADLEY 
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Bulletin 1159 


across-the- 


line starter for high voltage 


squirrel cage m 


Bulletin 966 
high voltage 
air break across- 
the-line type 
synchronous 
starter 


otors 


. Te 


ee 


Hl oooh 
| at 


a 


Bulletin 1172 reactor type, 


high voltage squirrel cage 


reduced voltage starter 











Bulletin 700 


A a L t NM -_ af 4 A Db L i » | Universal Relay with Bulletin 705 Size 2 
N.O.—N.C. Contacts Reversing Starter 





Quality Motor Control 
... It’s trouble free!” Ca 


- re 
Can 


Bulletin 715 Two Bulletin 802T Adjustable 
Speed Consequent Lever Oiltight Limit 
Pole Starter Switch 





eee 


F 
a: 


Bulletin 702 Three Pole Bulletin 849 "“On-Delay” 
Size 2 Contactor Pneumatic Timer 





yy © 


Bulletin 892 Bulletin 836 
Handy Terminal Bulletin 704, Mechanically Bulletin 200 Bulletin 350 Pressure Control in 
Blocks Held, Hum-free Relay | D-C Relay Reversing Drum Switch NEMA Type 4 Enclosure 








i 





oy 
Bulletin 894 Bulletin 709 | Bulletin 609 
Visible Blade Size 4 Automatic Three Phase 

Disconnect Switch Starter Manval Starter 


(e) 
* TE 


Oiltight Push Button, Selector Switch, Press-to-Test 
Pilot Light, ond completely assembled Oiltight Station 








Allen-Bradley quality components assure you millions of trouble free 
operations. The simple design, maintenance free, double break, silver 
alloy contacts, and rugged design features have made them the first 
choice among design engineers, contractors, and maintenance men. You 
just can't go wrong with this QUALITY line. #4 


é Send for your copy of the 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. new 7th edition of the 


In Canada —Allen-Bradley Canada Ltd., Galt, Ont. Allen-Bradley Handy 
Catalog 





size as conduit s a building 
expansion joint . 

Is it required by the Code that a 
bonding jumper be installed from 
conduit to conduit—across_ the 
greenfield—to make the system 
ground definite and solid? W.L.T. 


A Since you emphasize the 
e word FEEDER it may be 
stated that with one exception, 
bonding is not required. It may be 
necessary to install flexible metal 
conduit in some Class I, Division 
2 location (see 5014b). Section 
2577 by reference to Sections 
2572-h, c, d and 1 would require 
bonding jumpers 

If the feeder is the service feeder 
then bonding will be required as 
outlined in 2383-c and 2572.—B.Z:.S. 


Electrical Inspection 
Procedure 


In making extensive elec- 
ba ; » - ’ : : 
rical modernization tn an 


old house, involving the installation 
of a large number of outlets, lights 
and /0o7 witche doe the Code Tre 

quire both a rough and a finished 
ins pec tion as in new work - or 


can both ins pe ction he made at one 
fame on the con ple ted job. A.L. 


A Under the Introduction to 
L e tne National Electrical 
Code, there is a brief paragraph 
overing code enforcement, but 
there is no specific provisions cover 
ing ocedure to be followed 
when making a! ctrical inspec 
tion { entirely within 
the Dp f ithority who has 
th ponsibilit r enforcing the 
ode, 3 pl : to be fol 

i by the na 

ical instal- 

ame, and 

during 


wnere 
“i and 


place 


Oo make 
both the 


finished 


tT? 

t to make 

h condition 
a rural area 


’ 
ea vee} 


ELECTRICAL 


lighting design 


| 


CAST ALUMINUM QUALITY 


The gleaming satin finish of these mcPhilben directional units will 
blend with the interior door and window frames of the handsome new 
Philadelphia Sheraton Hotel. Invisible hardware permits flush 
installation so necessary to streamlined modern decorating. Solid 
cast aluminum construction assures permanent maintenance-free 
operation. Hinged access doors provide for easy relamping. 


Most mcPhilben directionals are available in white, red and green 
color combinations with a range of lettering sizes to meet all fire code 
regulations. Auxiliary lampholders suitable for proper circuiting of 
emergency lighting systems may be specified 


Ask your mcPhilben representative for individual specification 
sheets. Consult Sweet's Architectural File —* or write to 
mecPhilben Lighting CU 1329 Willoughby Avenue, Brooklyn 37, N.Y. 
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WESTINGHOUSE 


YPe F AUTOSGTARTER 


ALL NEW “JF” 
MANUAL AUTOSTARTER 


... air break contacts in all ratings! 


Now Westinghouse offers a completely new manual auto-starter with air 
break contacts in all sizes. . . for starting motors from 5 to 250 hp. Gone 
forever are the costly ‘‘oil problems”’ of oil level checks, spilling, messy oil 
changes and contamination. ‘Tests prove that air break operation gives 
additional benefits in much longer contact life. Westinghouse gives you all 
this plus premium-quality silver-alloy contact surfaces and the De-ion® arc 
quenching chamber for guaranteed long trouble-free service. 

There is a host of additional moneysaving features incorporated in the 
new Westinghouse ““JF’’ auto-starter to make it your best buy today. For 
all the facts call your Westinghouse sales representative or nearby 
Westinghouse distributor, or write Westinghouse Electric Corporation, P.O 
Box 868, Pittsburgh 30, Pennsylvania. J-22023 


you CAN BE SURE...1F ITS Westinghouse 7 W: 
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QUALITY WIRING DEVICES 


Used exclusively in 


The FRONTENAC 


ST. LOUIS’ FINEST APARTMENT HOUSE 


F the Electrical Adminis- 
rt f Michigan is 
inspector oft 

reatedq to 


Ss ay ye cd 
j 


4 


urney 


= | 


rce regu 
licensing 


-_ 


the inspector and the building is 
occupied another problem arises. 


While there may be occasions 


~s 


oh, na 


where a final inspection may be 
made of both the rough and fin- 
ished wiring, it is my opinion that 
the roughing inspection should be 
made before the various wiring de- 
vices, fixtures, et are connected, 
the same as on new work. The 
method of conducting the inspec- 
tion however rests with the Inspec- 
tion Department and the code does 
not cover the procedure to be fol- 
lowed B.A.MeD 
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Tapered Threads : ARCHITECT: Sylvan & Robert L. Bien, New York City 


QO. Section 5014a states “rigid FOR UP-TO-THE-MINUTE MODERN DEVICES 
seiunaet he cae Featuring QUALITY, PRICE, EASE OF INSTALLATION .. . 


sion-proof Loxes and fittings shall 


be the wiring method employed. America’s Largest, Finest Builders 
4// threaded joint shall be made 


up with at least five threads fully 
Tod USE EAGLE 


Since conduit has tapered threads 
and the coupling straight threads 
is it possible to have five threads Eagle offers a complete line of quality wiring devices designed 
fully engaged? for efficient. profitable, industrial, commercial and residential 

Has UL tested and checked this electrical installations. Eagle keeps costs down to allow you 
armen Py A 80 what was the re- a greater profit margin. Eagle's outstanding record of trouble- 


free performance eliminates expensive service call-backs. 


sults ? 


A UL nas 188 ied a new “Stand- Follow the example of America’s finest 
e ard for Safety” dated 


December 1956 covering the re- 


quirements for “Rigid Metallic SPECIFY EAGLE 
Conduit SOLD THROUGH WHOLESALERS ONLY 


This standard in paragraph 42 
requires “The taper of threads shall EAGLE ELECTRIC MANUFACTURING CO., INC. 
be j-in. per foot, and the perfect LONG ISLAND CITY 1 © WEW YORK 
thread shall be tapered for its en- 


- ’ , * ? 
tive tonathe,” Mernection (2 nol an réceideut 


Architects, Builders & Contractors 
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On ungrounded 440 v. 3-phase systems 


THIS 
ELECTRONIC DEVICE 


gives you audio-visual.. 


...- before those 
hidden grounds become 
dangerous and costly! 


By warning of trouble before it 
becomes serious, the DELTA-DESCO 
GROUND ALERT 


ways 


saves in many 


Saves expensive motor 


and 
Prevents crippling 


rewinds. Protects switch gear 
transformers 
shutdowns. Reduces the possibility 


of fire hazards and personnel injury 


HOW IT WORKS! RED light flashes 
on and BELL rings when ground 
Only 


when phases are 


develops in any phase 
GREEN light burns 


ground free 


Simple, trouble-free. Easy to install 


Portable or stationary models. 


WRITE FOR DESCRIPTIVE BOOKLET 


—TODAY! 


DELTA-DESCO COMPANIES 
DELTA ENGINEERING SALES CO. 
539 Aero Drive 


Shreveport, Louisiana 


For any 
440 v. 
3-phase 
ungrounded 
system 


° 


a 
« &* 
« 





DELTA-DESCO 


Eloclronte 
GROUND ALERT 


ELECTRIC 


64, 


states 


In paragraph 
requirement 


however, the 
“A coupling 
shall be tapped straight, except that 
non-ferrous couplings the 
in. and larger sizes ferrous 
couplings, may be with a 
taper of 7 


and 23 
of 
tapped 
foot.” 

not pos 
fully engaged 
a tapered thread on tbe con- 
duit or fitting and a straight thread 
on the fitting or conduit 


in. per 
it 1s 


threads 


Basically, 
five 


sible to 
nave 


with 


However, 
with properly threaded conduit and 
fittings, even though one may be 
tapered and the other straight, it 
possible to have a safe joint even 
though not fully 
it is better 
tapered 


five threads 


In 
both 


are 
engaged. 
to have 


B.Z.5 


general, 
threads 


Grounding Connections 


0. 


than 


Please 
and ( hapte 7 
solder 


ronnection 


give article number 
requiring othe 
goint for 


J.B 


grounding 


Sections 2613 and 2614 of 


A. Article 250 prohibit the use 
of solder for grounding conductor 
connecto! 2358 of Article 
230 prohibits the use of a soldered 
the service 

B.A.MeD 


Section 


connection at discon 


necting mean 


Service Disconnecting 
Means 


) Due to 
. tn 


hreake? ta 
disco 


ng 


fhe ontroversy a 
wmitche 


latute 


o7 circuit 


con a main 


mean / 
/ 


iring a 0 


eTreutc'e nnecting 


end thi a pom} 
not covered too ie hy 
SOLA 

/t Seer Vt 


frend 


ch on 


Section 


there 


toward ) f ] “ 


a 
afety 
tie ) huild 


feeding 


penaineg 
metering 
witche 
onnect Ci 
prinkler pump 
conditioners 
author 


tallationa but ] 


pa 


ng 
nder if 
lie Section 
enderlined 


H.M 


entences 


Che 


referred to « 


underlined sentences 


A. 


jor 
aow a 


oncern Section 
of the Code covering Service 
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Gives a Man 


Cp strength 





ULLER 


e SMALL 


Lever 


“C8 e ) 


e@ POWERFUL 
63 It P 


ever 
oduce 3,000 Ibs 


1% ton aw 


@ VERSA 


CM-Alloy” f 


welded cha 


at 


TILE 


Litt ” 


o 
( paetwses 
tC )eews wo ot eee et ete 


t y angle 


@ PORTABLE 


Capacities \ to 6 tons. 


FOR CONSTRUCTION 
MAINTENANCE 


siler will do « 


SEND FOR 
PULLER BULLETIN 146 
AND NAME OF YOUR 
LOCAL DISTRIBUTOR 


CHISHOLM-MOORE HOIST DIVISION 


COLUMBUS McKINNON CHAIN CORPORATION 
TONAWANDA, NEW Y< 
t NEW YORK, CH 


mM” 


RK 


. MAY, 1957 





CLARK Type ‘CY’ Starters need less maintenance 
...wWhen they do, it takes less time! 


All parts in Clark Type“CY” AC magnetic starters are designed 
for dependable, heavy-duty, long-life operation. The exclusive 
“CY” principle of arc quenching—using strong multi-turn mag- 
netic blowouts and double-break contacts—substantially 
lengthens contact life by minimizing arcing effects. Hundreds 
of thousands of Type “CY” starters in actual service have proved 


that these features mean less frequent maintenance. 


INSPECT CONTACTS AND SPRINGS 


Simply open 
snap-action clips 
to release lower 
arc shield, expos- 
ing all contact 
surfaces to view 
Replace arc 
shield after in 
spection. No 
tools required. 
Contact springs 
are in view at 
all times. 


TIME—10 SECONDS 


REPLACE COIL 


Remove snap-in 
pin to release 
armature. Re 
move coil con 
nections. Re 
move coil clamps 
held by two cap 
tive screws. Coil 
drops free. Re- 
verse operation 
for replacement 


TIME—2 MINUTES 


CHANGE OVERLOAD HEATER COILS 


Remove over 


REPLACE MAGNET ASSEMBLY 


TIME—4' MINUTES 


REPLACE OVERLOAD RELAY 


When service or alteration is required either because of wear 
or change of application, Clark Type“CY” design makes the 
work easier and much faster. All parts are readily accessible 
from the front —screw-driver and wrench are the only tools 
needed. Service kits are available for all replacements, Times 
shown below include all operations, starting with a wired unit 
in a cabinet. The starter illustrated is Size 2, but servicing other 
sizes is correspondingly simple. 


REPLACE CONTACTS AND SPRINGS 
, oosen two captive screws hold- 
Nem, Se, a rapt poten arm in 


~ 
soe place. Release lower arc shield 
, by opening snap-action clips. 
Remove contact arm and lower 
arc shield together. Movable 
contacts are removed by a sim- 
ple twist to depress springs. 
Remove springs. Stationary 
contacts are loosened with a 
wrench. Reverse operations for 
installing new springs and 
contacts 


TIME—2'2 MINUTES 


ADD CONTROL CIRCUIT CONTACT 


Remove main 
contact arm. At- 
tach new control 
circuit block 
with stationary 
contacts to base 
and lift out mag ae joo ; plate (one 
net. Reverse op : screw). Mount 
eration for instal movable control 
ling new magnet ; _ circuit contact 
assembly “-. 5 and spring on 
main contact 
arm (Cone 
screw ). Reas- 
semble 


TIME (Exclusive of Wiring) —-1V¥2 MINUTES 


Remove contact 
arm. Remove 
armature and 
coil. Take out 4 
holding screws 


REMOVE STARTER FROM CABINET 


) ‘or ec - 
ik Disconnect ex 


load relay cover 
plate held by one 
captive screw 
Remove 2 con 
nection screws 
and take out 
heater coil. Re 
verse operation 


for installing 


ing and take out 
2 screws holding 
relay mounting 
bracket to base 
plate. Remove 
old relay from 
mounting brack 
et. Reverse oper 
ation for replac e 


ternal wiring. 
Loosen or reé- 
move 3 screws 
holding starter 
to base plate 
(Note: on size 2 
and smaller, all 
screw holes are 
slotted and 
screws need only 


new coil ‘ ment be loosened). 


Lift starter from 


TIME—2' MINUTES , parera Aa 
TIME—4 MINUTES TIME—1'/2 MINUTES 


(Total for replacing both coils) 


Clark Type “CY 


For complete information contact your nearest. Clark distributor or sales office, or write us direct 


alle 
CLARK (Ee CONTROLLER Company 


Everything Under Control | | 1 1146 East 152nd Street Cleveland 10, Ohle 


Magnetic Starters are now available in sizes O through 4 


IN CANADA: CANADIAN CONTROLLERS,LIMITED © MAIN OFFICES AND PLANT, TORONTO 





N | Disconnecting Means. Underlined 
ew A K be AW words are shown by italics 
Section 235l-a. The disconnect- 
ing means shall be manually oper- 
Ai 4 LA | able. It may consist of not more 
ALUMINUM al ite en ers than six switches or six circuit 
breakers in a common enclosure, 
. or in a group of separate enclo- 
0 sures, located at a readily accessible 
slash bending costs 77 % point nearest to the entrance of the 
conductors, either inside or outside 
yi | the building wall, 

The installation in question is 
shown by illustration where we 
have three service’ disconnect 
switches. Two inside the building 
at the main-range panel and one 


I 


Outside bidg f Inside bidg 


Main-range 
type pone/ 


JO AMP _»)| 
safety 

sw 
5 , 

¥ your own men can easily make factory-like bends while vou en Water pump 
joy BIG SAVINGS! . - 

wt : : 11 y at t > j ° 

Super-portable Blackhawk electric-powered hydraulic pipe benders outside the building at the outdoor 


save up to 47", compared to cost of manufactured ells' Pay for them meter. The question concerns a 
selves in just 35 bend 


INO’ 





possible Code violation of Section 
2351-a, and I am inclined to believe 


BLACKHAWK offers benders | | that the procedure shown never 


pe fe zs was intended when the rule was 
in ALL price and size ranges written. The phrase “group of 
—_-___ —_—_— —_—_—_—_ —— —_—_—_— —_— : 
*. snare 5 2 > Q ro@a’’ s To] t 
to meet every bending need! Se parate enc losures indicates that 
all of the disconnects must be 
NINE complete Blackhawk bending sets ~ ’ ’ located, as a group, either inside 
handle 1'/% 2” diameters thin-wall con : ‘ or outside the building wall. W hen 
duit Y," 4” diameters rigid conduit 
and pipe. Your choice of either lightweight outside the building we have two 
rugged steel or new, featherweight alumi- j : , 
num construction L | groups and I don’t believe this was 
intended If the outside switch 
was a large one, some folks might 


we install some inside and others 





DIAMETERS readily assume that it 7 operation 
would disconnect all the conduc- 
tors serving the building, and this 





and 2” rigid conduit and pipe 


pump +, 2” thin-wall conduit false concept, under certain condi- 
tions, might be the cause of serious 
Hyd hane ump 7 5 4” rial ondu n 330 1 
ty 4 " " rigid vduit and pipe 30.00 consequences | helieve the word- 
= Hyd. hand pun 2” rigid conduit and pipe | 199.00 ing of the rule implies that you 
$132 | ectric eres | must go to one point, either inside 
er ‘a Crate HOw 2” rigid conduit and pipe 496.50 a , po : 
re | pene or outside the building, to discon- 
New $-137 


1 bite Hyd. hand pump >, 2 3, 3%, 4” rigid conduit and pipe 565.00 nect all 4 the conduc tor serving 
New 54.138 


all 
“(t-« Hyd. head sume : », 3” rigid conduit end pipe 474.50 the property. On some installations 
: , ; the rater + > to ‘ > " 
New 4.139 Electr powered 1 J 6 d condyit and pipe | 730.00 “~ ser e mugni m 7 sor a _—— 
I -bite pump : 8 ” on siderable distance from the point 


Wow 5-140 Slectric-powered 1 " 1,3, 3%, 4" rigid conduit and pipe 820 00 where the service entrance con 
I -bite pump 











ductors enter the building and the 


call your electrical or industrial supply house now! = question of grouping would 


more emphasized.—B.A.McD 
BLACKHAWK Type UF Cable 


BLACKHAWK MPG. CO., Dept. P-2057, Milwaukee 46, Wisconsin 


_—- Vay UF cable he fastene d to 
Cc ) Hydra ‘ «emf Hydrau Hydray jacks e ’ 4 

x pipe bende - ) Knock-Out punches 2 to 100-tons concrete block walls such as 

os 5 wall plugs being fed from attic cir 


BLACKHAWK bends prove BLACKHAWK’S best! its? AOL. 
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No kinks, No flattening...and it bends so easily 


(,ene! il | lee 


high yracde 
flattenin 


continuou 


guards ivall 


produc f dl by 


reduces drag, 


tric 


old 


prec 


make 


EMT speeds wiring jobs. Select, 
| teel resists kinking and 
aing easiel The exe lu ive 
eld means no split no uneven 
ere with bending. 
eld also eliminate burt and 
Low-friction interior surtace 
ial baked-on Glyptal coating 


ire pulling easier by actual test. 


Another convenience is the color-coded tape u ed 
to bundle EMT. You can identify the size at a glance. 

kor greates speed in your wiring jobs and for 
protection that will last the lifetime of the building 
use General Electric EMT. It is available throughout 
the country from G-k Construction Materials di 
tributors. For more information see your distributor 
or write Section C70-518, Construction Material 


Division, General Electric Co., Bridgeport 2, Conn 


*Registered Trade mark General Electr mpany 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 











SUPPORTS FOR CABLE 
AND TUBING PASS 
“THE ACID TEST’— 


THE APPROVAL OF DESIGNERS, CUSTOMERS, AND USERS 
WHO SAY: “Well laid out and engineered.” “Nicer and sturdier.” 
“Quick and easy to install.” “Boy, does that ladder look good!” 
“For my money, I'll take P-W Supports 
“Thanks, for good delivery.” 


“We're ordering more.” 
anytime.” 


P-W offers the latest in support systems—expanded metal, 
ladder, or solid—-which are interchangeable as required. 
Comes in 3”, 6”, 9”, 12”, 18”, and 24” widths, in 1’ multiples 
from I’ to 10’, 12’ and 16’ lengths. Can be purchased in two 
Vay (1) in certain standard lengths, or (2) in various 
lengths, which, together with P-W’s Extension Connectors, 
eliminate all field cutting. Adjustable Horizontal and Riser 
Connectors give the greatest flexibility and meet all changes 
in direction and elevation. P-W’s Channel Connectors, with 
drive rivets, provide not only a quick connection but good 
electrical continuity 

Our pre-cut stem provides the greatest savings in material 
and installation time—waste is eliminated and the various 
parts assembled without field cutting. Send us your drawings 
and we will take off bill of material. When order is placed, 
we mark up drawings or reproducibles with catalog numbers 
Same numbers are placed on items at time of shipment to 
facilitate field erection. P-W Twist-Rack is available to sup 
port trough or ladder. 


Join our ever-growing list of outstanding and 
satisfied customers. The first step is to write today 


for our catalogs. Let our engineers help you! 
Duncan & Melrose Sts., 


P-W INDUSTRIES, ING. micccpsi2s re 


Representatives throughout country to serve you! 








ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


A In general, yes. In section 
e 3392 it should be noted that 
the last sentence of the first para- 
graph specifically approves such 
construction if 

a. installation conforms to the 
requirements for non-metallic 
sheathed cable as outlined in Arti- 
cle 336, and 

b. multiple conductor types of 
cable are installed. 

It will be found that many Type 
UF multiple conductor cables will 
carry a dual marking, i.e., Type UF 
for use as required by Article 339 
and a second marking Type NMC 
for use as outlined in Article 336 
for non-metallic sheathed cable 
B.Z.8. 


Grounding Outlets— 
Contact With 
Conductive Insulation 


0. Section 2533 Is an outlet 
hox of steel mounted in con- 


tact with aluminum foil insulation 
considered a a “conductor enclo- 
sure’ which would require ground- 
ing for that reason alone although 
no other condition applied to Te- 
quire grounding? If it is not a 
‘conductor enclosure’ but is “Fixed 
Equip” by Section 2542 it is not 
required to be grounded R.W.K. 


A It is my personal opinion 
e that an outlet box serves the 
dual purpose of a conductor enclo- 
sure and also an enclosure for 
equipment such as receptacles or 
switches. While there is no ques 
tion concerning its status as fixed 
equipment, there likewise i no 
question concerning its function as 
a conductor enclosure. It does en- 
close conductors and it could not 
operate as an outlet unless it did 

| agree with your contention 
that Section 2533 would require 
grounding of an outlet in contact 
vith conductive thermal insulation 
inder the provisions of Section 
2533, and the provisions of Section 
542 do not pecificalls cover the 
grounding of outlet boxes in con 
tact with thermal insulatior A 
a result, it appear that a non- 
metallic sheathed cable assembly 
erving such an outlet would not 
be required to contain a grounding 
conductor. I personally do not agree 
with this concept of the hazard in- 
volved, and I believe the provisions 
of Section 2542 should include out- 
lets in contact with conductive 
thermal insulation. I am unable to 
visualize the distinction in hazard 
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“SLATER’S CLICKING!” 


“More and more electrical contractors ask me for Slater wiring 
devices. Sales are jumping because this quality line of 
rugged devices performs dependably and is priced 
right. Slater’s new colorful package and displays 


help, too. My customers buy Slater with confidence.” 


EB SQIteeee wee fF 
Eff cek&ee eee 





Siete, 
A 


"ca 
¢ appliance switches « lampho/lders 
ba power outlets © ser eplac la 


rool devices 


IOZ7-Aa-SiT¢ 


QUALITY WIRING DEVICES 





SAY eee 


Write Dept. S-10 for descriptive catalog SLATER z 
WITH —, 


SLATER ELECTRIC & MFG. CO., INC CONFIDENCE Lifetime Wiring Devices 
SeL.eEewn COVE 7 NE W YOR K 








Heavy Duty 
Poles 





&, 


_ COMPCO 
qos Stotiow lighting, 


Engineered for DEPENDABILITY 
Known for QUALITY 


> 


Horizontal 
T” Lights 


High Intensity — 
Fluorescent 


Floodlights 


ULAA) Le, i cals Josiqu 


Compco ‘T” Lights are engineered 


for greater strength more modern 


appearance and increased efficiency 


Complete Service Station Lighting Equipment 


¢ All Weather Horizontal “T” Lights 

¢ High Intensity Fluorescent Flood Lights 

© Auxiliary Fluorescent and Incandescent Lights 
for Outdoor and Indoor Application 


Facade Lighting 


COmMPCco CORPORATION 


2251 West St. Paul Avenue — Chicago 47, Illinois — U.S.A 


Manulacture f Fine Lighting Equipment ¢ ver 25 Yeors 


ELECTRICAL CONS 


TRUCTION AND MAINTENANCE ,.. 


Code sions 


ingro itlet 
vith conductive in 
potential 
tted to 


nded 


ilpment 
irdles 

» ( ode 

DOX, 


vered, 


Farm Yard Lights 
Connected to Services 


sou ple P ] é nie 
e advice ding @ 
errvicee 


ing the 


‘ yard 


sardiigit 


hack th 


ce fo feed 


fed 
,O1] 


ording 
of Sectior code, 
-entrance ap I in 
inded 
feed 
ques 
conduc 
might 
The 


onduit as part of reuit 


use 
for 
vardlight definite 
ide violation 

It is difficult fe 


tne iIntormié 


ialize, 
from ymitted, 
and 
the 
doubt 


prob- 


exactly what vou h: » j mind 


t the foregoing 1oe not ver 
tiot ig 


vould help to clarify the 


a ro 


mind. Good practice in 
farm 
lividual 
it witl ' ontrol 
> point Phe hould 
onnected to feedet or serv- 
en building such 
branch ¢1) it I do 
3011 is 


ipbmit 


yardlight a 


ro iped on 


i a 
‘stand how 
with the que 


A.McD. 
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AC Type Switch, 
Comment 


take exce 


de known for QUALITY... 


ph 3814 of th respected for DEPENDABILITY 


oo MORE TROUBLE FREE LIGHT YEARS 


juctive 


ian witH MITCHELL LIGHTING 


lume-glow lore. deserve 


ne-Glow fixtures vv 


e abundant 


} treamlined in styling 


mufactured in Mitche 


*s to Mitchell's recoanized 


te ¢ 


ality and dependability 


ACT Cable, 
Comment 


MITCHELL LIGHTING COMPANY 


sion of COMPCO CORPORATION 


a div 


2263 W. ST. PAUL AVE., CHICAGO 47, ILL. 
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‘pee 
Now... 


align fixtures 
INSTANTLY 





SIMPLET 


Friction Set 


FIXTURE HANGER 


@ As Easy as Putting 
A Bulb in a Socket 


A twist of the wrist turns fixture 
to any alignment—after hanger has 
heen attached to any 34" or 4° 
outlet, Base and receptacle are sta- 
Once 
FRICTION 


RING holds fixture firmly in select- 


tionary—arms revolve 355 


lined up, exclusive 
ed position. Receptacle is mounted 


at factory——-ready for use. Com- 


plete with two 5’ chains, hooks 
and cord clips. Order from your 
distributor or write for informa- 


tion and prices now 


For every 
fixture 
position 





SIMPLET FITTINGS DIVISION 
IDEAL INDUSTRIES, INC. 


1041-E Park Avenue 


Sycamore Ilinois 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


LIGHTING 


CERTIFIED LIGHTING... . 


A Sales Booster Through Cooperation 


Technical and sales training of Certified Lighting 


program helps to pull various lighting industry 
groups together and to present united front on 


quality lighting. 


By Laurance . Messick, Manager National Lighting Bureau 


ITH the guidance 
and support of the Certified 
Lighting 
contractors are taking their place 
alongside utilities and distributors 
as full fledged promoters of indus 


training, 


program, electrical 


trial and commercial lighting sales 
In 18 Certified Lighting 
, in cities from Boston to San 


Bureau 
“areas 
Diego, and from Spokane to Char 
lotte, electrical have 
shown their eagerness to gain and 
apply knowledge of proper lighting 
techniques of lighting layout, and 


contractors 


to learn how to initiate and close 
lighting sales 

Following a 19538 field survey of 
the practices and attitudes of elec 
National 


Lighting Bureau prepared a sale 


trical contractors, the 
and technical training course which 
consisted of seven 2-hour sessions 
some of 
ed doubts that 


interest could be 


During the field survey, 
ur contact expre 
contractor main 


tained through more than four o1 


‘ 


them 


to enroll at all Yet, as the result 


five session f we could ge 
if uggestion by tudent vho 
have taken it. the Certified Light 
ing course has now been lengthened 
to eight sessions, with the prob 
ability that in the near future a 
ninth session will be added. We also 
make suggestions to local bureaus 
for the optional addition of one or 
two more sessions, which some bu 
reaus have added with success 
What does this 
mind, it indicates that the electrical 


indicate? To our 


contractor, given the proper train 


ing, and backed up with a certi 
fication and promotion program, is 
eager to learn how to design and 
After all, he is 
a functioning member of a profit 
motivated economy 


sell good lighting 


Today, in Cer 
tified Lighting areas, he is finding 
that opportunities for selling good 
relighting are to be found through 
out his What’s 
more, he is finding that he can in 
augurate, carry through and close 
a sale. And, most important of all, 
he’s finding that there is more 
profit and more prestige, and bette 


business area. 


customer relations for him in sell 


ing good lighting jobs, than in 


making a “hit-and-run” sale of an 


inferior installation 


Results of Training 


lo a questionnaire distributed to 
graduates of the Rhode Island Cer 
tified Lighting training course 
95 reported that they have en 
oyed sales increases as a result 
of the training and the support of 
the program 
so aid they are making better 
quality lighting ales: 
35 said they have increased 
ize of their contracts; 
reported increased ability to 
late sales; 
57 say they are now able to 
lose sales more easily 
Here are some typical comments 
by electrical contractors who have 
completed training courses: 
Certified Lighting is a solid 
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Built for a long life of hard knocks, this 4,500-foot, 3-phase, 20kv, shielded Okolite 
insulated cable with Okoprene sheath powers the rotary cutter head at right. Although 
nearly 5 inches thick, this cable has all the flexibility needed for dredging operations, 


the previous OKONITE cable lasted 15 years 


...- but this one is built for even better service 


Pacific Dredging Company has re- last even longer than it predece sor. that it will outperform the old one. 
cently put into service an Okonite The major cause of breakdown in 

replacement for an Okonite 15kv dredging cables has been deteriora- Thi example of Okonite’s constant 
armored cable that had seen fifteen tion of the armor wire, which breaks determination to “better the best’’ 
years of successful service . . . two to and punctures the insulation. To hows why Okonite has always been 
three times normal expectancy In overcome this, Okonite engineers re- considered a leader in developing and 
the strenuous operation of cables placed the armor with a tough, mold- building the finest cables available. 


feeding power to giant dredges from cured, reinforced Okoprene sheath. Do you haveacable problem? There’s 
shore stations, five years service life Although thi 


construction has only a good chance that Okonite engineers 
is considered good 


been in operation for a year, Pacific have already solved it. Find out 
} 

But the new cable was designed to Dredging Company is confident today. The Okonite Co., Passaic, N.J. 

4349 


— 


ON 
ny 


BY 

¢ } atv 

A Zz) where there’s electrical power . . . there’s OKONITE CABLE 
7$; “f, a4 j Ts 
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Make any: type 
of conduit bend 
aster & easier 


EXCLUSIVE 

CALIBRATED 
DEGREE SCALE 
ASSURES YOU OF 
ACCURATE BENDS 

EVERY TIME 


NO CHANGING PARTS 

These ore complete machines of all 
steel construction. No loose parts to be 
misplaced or iost. Machines are always 
in readiness to bend conduit easily and 
accurately 


RUGGED ...LOW MAINTENANCE 
Designed for real outdoor work. Ma 
chines incorporate a simple but powerful 
toggle-ratchet mechanism that requires 
no maintenance other than an occasional 
drop of oil. Rugged stand with built-in 
square ond scale gives solid support at 
a comfortable working height 


FASTER, SIMPLE TO USE 
You get perfect, smooth uniform 
bends every time. Repeat bends 
ond 180 
to make 
fessional 
special skill 


bends are simple, easy 
You out 
work quickly without 


turn pro 


WRITE FOR 


FREE 


ILLUSTRATED 
FOLDER 


SEND TO 
G. LIDSEEN, INC 
1050 FIRST STREET, HAYESVILLE, N. C 


NAME 
COMPANY 
ADDRESS 


CITY 





ELECTRICAL 


CERTIFIED LIGHTING 


Starts on page 





dignified VUSINeSS-pe tler 


open up an excellent 


elop our non-competiti mall job 
market” 


“It used to } iat the customer 
vhat he 
ed Now é yl the job to 
fied La 


vinat he 


That le 


nad contro 


ght ndard and 
nave, and 
old the ieb 
tition” 
ified Light 
an talk to 
fidence be 
talking 
qhting 
ne more 


na ob 


program 
terrelated 
aining, 2) 
Certifica 
hed 


Promo 


tabli 


ae 


demand 


Sell Lighting Benefits 
lhe Certified Lighting 
the 
“sell the benefits” of 
rather 
This 


; 


ales 


ourse teache contractor to 


yood Ii 


ghting, 
to seek to sell 
work One con 
for example, that 
tro ible OD, 


than fixture 
approach 
trac 
he had 

but that 


personal 


ol reports, 


some selling a 


vhen he forgot his own 
the 


angle, 


gains and described 
wenefits 


the 


from the customer's 
customer |i then 


tened and 


wught 

Shortly after finishing one of the 
San Diego Certified Lighting 
intent 


good 


chools, a yvraduate was so 


on “selling the benefits” of 


lighting, as he had 
both he 


ot the price 


been taught, 
for 
He sold the job 
and then had to return and give the 
the 


that and hi prospect 


angle 
istome}! 


price. Interestingly 


enough, there was no haggling over 
t either. One of the sponsors of a 
Lighting program 
this very facet during 
He cited the tech 
program 


Certified com 
mented on 
a recent meeting 


nical education as an aid 
to selling, explaining that “the con 
tractor does his best selling when 
he thinks he’s 


Technical 


advising a customer 
the road t 
ales, since it builds confidence and 
ses the 


training 1s 


talking of 
he knows it, 


contractor to 


good lighting. Before 


CONSTRUCTION AND MAINTENANCE 


he’ mude a sale of a fine | ghnting 


installation.” 


Certification 


plan it the 
that 
standards 

back ip the contractor’s selling 
efforts and a the customer 


that he tne 


Certification of his 
vill provide illumination meet 


or exceed ndustry 


| ires 
proper 
ighting for hi vp f occupancy 
In addition, 
ed ire CAUSE 
his plans bef: 
a compe 
for com! 
Thi repea od 
tne contractol 
guidance 
Certification 
The 
ation are based 
the Illumi 


- ‘ | ‘ 
societ roo 


quantity of light delivered 


tandards of certifi 


ipon and derived from 


nating Engineering 
recommenda 


the 


there 


tandards and 


Q iality 


certification 


andle 
tions not one of 


NASE ro since 
shed, calculable 

For years, the IES 

Standards of Qual 
Quantity for Interior I 
has been seeking to de 
elop definite, quality 


and 


are no establi qual 
ity standards 
Committee for 
ity and 
lumination 
measurable 
istrial com 
lo date, thi 
attained it 


tandards for ind 


mercial lighting com 


mittee has not goal 
Only 


ity standards 


when definite, calculable qual 


have been developed 


can they be adopted as a require 
In the mean 
the 
contractor is being trained and in 
sell it. Excellent 


technical training courses 


ment of certification 


vhile, quality can be sold, and 
pired to sales 
and and 
a vital promotion program are im 
portant portions of each local Certi 
Eacn of 
elements supports the inclu 


fied Lighting 


these 


operation 


ion of quality in lighting layout 
They the 
piration and the knowledge to sell 


rive contractor the lr 


a good IoOb 


Even though vou can’t certify 
quality because there are no definite 
quality tandards—vou can sell 


quality And even if quality were 
an element of certification, it would 
till need to be sold To aid the 
contractor in this selling effort, he 
provided with a set of “Plus 
check lists. These are a 
searching questions which 

the strength of the printed 


. MAY, 1957 














TOOT YOUR HORN 


about your outstanding lighting jobs! 









\ dignified silence will get you nowhere, if you'd like to build lighting 
isiness. Let people Know about those “show piece” lighting jobs 
ou've installed, by entering them in the 1957 International Lighting 







( ompetition 







Winners of the contest will receive cash awards and certificates, But 
most importantly, they will gain public recognition on a really big 

ale. Stories about winning lighting installations will be published in 
ELECTRICAL CONSTRUCTION AND MAINTENANCE and 
other trade publications. Publicity stories on winning entries will be 
released to your local newspapers, and nationally. Awards will be 










made locally, wherever possible 





This is the kind of recognition that attracts new, important lighting 
business. It builds valuable prestige with customers . architects 

consulting electrical engineers . general contractors. Here 1s 
: powerful basis for effective selling and promotion of your services. 







Che contest is open to electrical contractors .. . electrical distributors 





architects or engineers electric utilities. It closes October 25th 





Let your outstanding lighting jobs help you 
create greater lighting profits, by entering them 














in the 1957 International Lighting Competition! | ce oo ee. ee | 
Right now, before you forget, mail in the cou- | Berton C. Cooper, Chairmen 
pon for full detail | 1957 International Lighting Competition 
330 West 42nd Street, New York 36, N. Y. | 

| | 

i Please send me the rules brochure and entry forms for | 

the 1957 International Lighting Competition | 

; | 

Name a | 

Company ; 

j Address | 

City. Zone State 
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word and the efficiency of a com- 
prehensive tabulation to influence 
the the inclusion of 
quality features in his installation 

It would be unrealistic to assume 
that a will purchase a 
lighting installation just to get a 
decalcomania his door or a 
certificate on his wall. Certification 
must be looked upon by the con- 
tractor as the program element that 
backs up his presentation 
Certification can tip the scales in a 
contractor’s favor through assur- 
ing the customer that the proposed 
installation is right for his use. 
tut for all of that, every portion 
of the including 
whether certified not 
sold 


customer to 


customer 


on 


sales 


job quality, 


or must be 


How Job Is Certified 


It is to the contractor’s immedi- 
ate and long benefit to sell 
install a good quality lighting 

The that he 
affixes to door or 
vindow 


range 
and 

decalcomania 
the customer’ 
and the lighting job itself 
the for selling 
other lighting jobs. The quality of 
will affect his 


job 


becomes basis 


each installation 
sales 

When the contractor 
for Certification, he 
ubmits the “Plus Features” 
ist which he 
the customer 
thority determine not 
the has included in his 
proposed installation all of the qual 
could reasonably be 
ell to that customer 
Certifying Authority 
that the contractor’s 


provide for an 


future 
ibmits hi 
also 
check 
vith 
Au- 


Reque t 


has worked out 
The Certifying 
whether or 


contractor 


ity features he 
expected Lo 
Then the 
determine 
plan installation 


the 


the occupancy. 


would deliver 
andles for 
If the contractor’ 
the quality 

idered desirable 
the Certify 
these 


contractor! 


which 


proper 


plan does not 


incl ide 


features which 


are con such 
Author 
hortcomings 
iggests that 
increase his 
Certifying 
may offer to go along to 
extend hi 


for 
OCCUPANCY ing 
point out 
tne and 
turn and eek to 
accordingly; the 
Authority 
help the 


sale 


If the 


contractor to 
contractor’s plan provides 
for the proper level of illumination, 
certifiable the Authority 
prepares a Certificate of Conform 
ance to Illumination Standards, re 
the plan 


t is and 


lating it to through de 
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scription and through assignment 
of the serial number to all 
pertinent papers. Then the Certify 
ing Authority lends his support 

the support of a disinterested, au- 
thoritative body—to the 
or’s selling efforts, by mailing the 
Certificate of Conformance to the 
customer, along with a letter ad- 
vocating its installation as planned 


same 


contract 


Promotion Aids 


Local promotion, via newspaper, 
radio, TV and direct mail, builds 
customer demand for Certified 
Lighting, and the for 
ready acceptance of the contractor’s 
story. In facilitate 
the promotion operation, the Na- 
Lighting Bureau has pre- 
mats of Certified Lighting 
direct 


paves way 


sales order to 
tional 
pared 
advertising, as well as mail 
pieces, radio and TV spot copy, bill 
stuffers, blotters and art work for 
use in the local preparation of ad- 
mailing pieces. A 
sales letter, the “Certified Lighting 
Interchanger”, is sent periodically 


vertising and 


to students, graduates and com- 


members, in orde1 
the 


developed ideas, and to disseminate 


mittes 
cilitate exchange of locally 


information regarding materials 
available to lighting salesmen. In 
each issue, emphasis is being placed 
the 


from actual field experiences 


on suecess storie gathered 


A Cooperative Program 


The Certified Lightina 
the 


pioneering concept that men work- 


program 


based on tried and proved 


accomplish 
will be 


ing tovethe 
thal 


can 
the total that 
vorking separately 

the 
barn 
the 


Chamber of 


more 
attained 
Within 
that 
the 
ociation 


) men 
this program 1s thinking 


inderlie the raising, 


husking 
and the 


This is 


idministration 


bee, trade as 
Commerce 
a program for cooperative 
and financing—by 
itility, distributor and contractor; 
the National Lighting Bureau cor 

iders thi of 
each local program so important to 
the attainment of optimum results 
that it is a for the 
iuthorization of local bureaus. 


( ooperat ive aspect 


requirement 


Certified Lighting recognizes the 
yntractor as the man on the firing 
selling. The program 


specially to 


line of has 


been developed help 


him to exploit and profit from the 
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ATTENTION: NON-SUBSCRIBERS 


*Thirteen Valuable Issues Each Year 


ELECTRICAL CONTRACTORS: Worried about where to get new INDUSTRIAL CHIEF ELECTRICIANS: Are you 
business? Want more profitable electrical jobs? Looking for ways to cut plant electrical costs? Would you like practical 
estimate wiring and installation jobs more closely? venting service breakdowns? 


. . » Then put ELECTRICAL CONSTRUCTION and MAINTENANCE Can you use time-saving shortcuts for plant electrical maintenance?— 
to work for you! Each month you'll read what other electrical con- More accurate electrical estimating?—Seve time on your electrical 
tractors are te increase thelr profits with better estimating motor repair? 


a. , . ond Kaw yoo Aan appy Hee menepensing aia Toss Gt gal these and more in the 12 other isves of ELECTR 
CAL STRUCTION and MAINTENANCE! For example you can 
cash-in on money-saving methods like these: 


+ Fin’ doten of practea electrical shortouts to slash your 
Whether you plant chief " « 


oer te other electrical men have, you can ae GLECTRICAL CONSTRUCTION asa 


tor how lastalleticn and 
-f-4-% te do better estimating, wiring, 


Start ELECTRICAL CONSTRUCTION and MAINTENANCE f celts We dates 
and mail the card below! SUBSCRIBE NOW! worting for you todey! Vo your personal subscription just complete 


Electrical Construction and Maintenance — May — 1967 


YES, SIRI | want to know the latest electrical estimating, wiring YES, SIRI | want to know the latest electrical estimating, wiring 
and mainte thods! Enter my subscription te ELECTRICAL © and maintenance methods! Enter my subscription to ELECTRICAL 
CONSTRUCTION and MAINTENANCE for « full year's service CONSTRUCTION and MAINTENANCE for « full year's service 
(13 helpful issues) for only $3. (13 helpful issues) for only $3. 
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Nature of Nature of 








1 am in charge of electrical work [) Yes 0 Me 1 am te charge of electrical work () Yes 0 Ne 


Person in charge Person in charge 
of electrical work te of electrical work is. 











Operate @ motor repelr thop? Operate « moter repels shop? 
Ove Ne . Ove MeO 











SEND NO MONEY NOW SEND NO MONEY NOW 




















Mell card todey—We'll bill you later. Mell card todey—We'tl bill you later. 





Estimating Help You Can Rely On — 

Hf you are an electrical contractor, landing a wiring or installation job is one thing — but completing it 
ot @ profit is another. If you bid foo high, you don't get the job—bid too low and you get 
the job but lose your shirt in the bargain! 

If you are an industrial plant chief electrician, you're faced with many of the same electrical esti- 


mating problems as the contractor in order to submit an accurate budget to your bess... . 
and check on your costs. 


- So why Sele since Err Oo ew Sener ey 6 Se 
CONSTRUCTION and MAINTENANCE each month . . . and have sure-fire, step-by-step electrical 
estimating and wiring help at your finger-tips! 

ELECTRICAL CONSTRUCTION AND MAINTENANCE is written for active, hard-hitting men like 
you. It brings you the actual experiences of electrical men who ere beating the problems of wiring, 


estimating, code interpretation, lighting layout, maintenance and motor repair. 
NOW — 13 issues each Year! 


As part of the regular subscription service, ELECTRICAL CONSTRUCTION Po MAIN- 
TENANCE now “ELECTRICAL PR 


to-buy” product information. Ot lg op Be pe 
palerenes op Gactied etnamien caiman, aie tion equipment, tools and accessories! 


“Questions on the Code™ each month . 


A spell fetus of ELECTRICAL CONSTRUCTION ond MAINTENANCE cach moth bs 
National Electrical Code", Here new requirements are 


Whether you're an electrical , 
it code Whwaitin tate ante eas Gas Eeniolin winal 


Send so money now—we'll bili you later 


Just complete and mail the subseri cord below, We'll send « st 
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ENTER YOUR SUBSCRIPTION TODAY! 


Electrical Construction and Maintenance * May * 1957 
—~TEAR ALONG LINES— 


Necessary 


if Mailed in the 
United States 








Ne 
Postage Stamp 


NEW YORK 36, N.Y. 


NEW YORK 36, N.Y. 


330 WEST 42Nno STREET 
FIRST CLASS PERMIT NO. 64. NEW YORK. N.Y. 
4¢ POSTAGE WILL BE PAID BY - 
330 WEST 42ND STREET 


FIRST CLASS PERMIT NO. 64. NEW YORK. N.Y 
McGRAW-HILL PUBLISHING CO., INC. 


4¢ POSTAGE WILL BE PAID BY - 


BUSINESS REPLY CARD 
McGRAW-HILL PUBLISHING CO., Inc. 


BUSINESS REPLY CARD 




















Evectrrica. Construction & Maintenance 
Evectrica. Construction & Maintenance 





large still-untouched market for re- 
lighting in his own area. If a 
Certified Lighting program is being 
carried on locally, each lighting 
salesman can profit fully from it 
1. Contacting his local Lighting 
Bureau or Electrica] League; 
Informing himself of the basic 
plan of operation and current 
ctivities in his area; 
Signing up for the Bureau’s 
Certified Lighting training 
course in design and salesman- 
ship; 
himself with, 
using Certified 
Lighting materials, such as 


Familiarizing 


and begin 


direct mail pieces, bill stuffers, 
blotters ; 

Joining and cooperating with 
local trade and professional 
group actively promoting 
good lighting; 

Constantly promoting and 
selling Certified Lighting to 
his customers and prospects 
in stores, offices, schools, fac 


tories and institutions 


How Contractor Benefits 


contractor, industrial 
lighting 
ales he can develop by his own 
incentive—if he has the selling 
knowledge, the technical know-how 
and the inspiration that are offered 
him by each local Certified Light- 


For the 


and commercial means 


ing program. 

For the contractor, lighting can 
be the entering wedge that will lead 
to additional business on his cus 


tomer’s premises 


18 Local Bureaus 


Currently Certified Lighting 


bureaus are in operation in 18 
areas, with headquarters at Lo 
Angele 
cisco and San Diego, Calif.; No 
walk and Waterbury, Conn.; New 
Orleans, La.; Boston and Worces- 
ter, Mass.; Detroit, Mich.; Jackson, 
Mi Omaha, Neb.:;: Rochester, 
N. } Charlotte, N. C.; Chatta- 
nooga, Tenn Cincinnati, Ohio; 
Providence, R. I. and Spokane, 
Wash 

The National Lighting Bureau is 
ready to furnish literature describ 
ing the program, and then to work 


Sacramento, San Fran 


vith policy-level representatives of 
itility, distributors and contractors 
in developing and operating a local 
lighting bureau. 


Set a 4° stud 
in steel or 

concrete with 
one light tap! 


EW Remington 
""Mighty-Mite”’ 


STUD DRIVER 


ERE'’S the new handy-sized car 
tridge-powered Remington stud 

driver that handles all fastening jobs re 
quiring a '4"' stud. “‘Mighty-Mite’”’ sets a 
stud a minute— with no pre-drilling or outside 
power required, and it’s yours for only $34.75 


ONLY 


Z5 


“Mighty-Mite”’ is compact and easy to oper 
ate. Simply unscrew the upper assembly, insert 
the 22 caliber cartridge with the desired 44" stud, 
and you're ready to anchor wood sections or steel 
fixtures to concrete or steel! One light tap of a 
hammer or mallet on the firing pin and your stud 
is set firmly in place, straight us an arrow 

We have all the facts about the new Remington 
**Mighty-Mite”’ in an illustrated free booklet. In 
cluded are many applications, with pictures, of 
this versatile stud driver that pays 
for itself in just a few fastenings. 

‘‘Mighty-Mite"’ is the low-cost Send for your copy today by mail- 
companion tool to the Model 
455—medium and heavy 


duty Remington Stud Driver. 


ing the coupon below 


! Industrial Sales Div., Dept. ECM-5 
Remington Arms Company, Inc. 
Bridgeport 2, Conn. 


Please send me your free booklet which 
10n shows how | can speed the job and save with 
the new Remington “Mighty-Mite” Stud Driver 

Name Position 


Firm. 
Address 
State 
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« ANOTHER ADVANCED DESIGN FROM WESTINGHOUGE ANOTHER ADVANCED DESIGN FROM WESTINGHOUSE 


LEY 


Westinghouse 
VISI-FLEX 


De-ion Switch 


NOIs3Q ABINVAOCY 


BSNOHONIASEM WOU 


fits any panel 


* ANOTHER ADVANCED ORGIGN FROM WESTINGHOUGE ANOTHER ADVANCED DESIGN FROM WESTINGHOUSE «+ 


This compact new type of panel switch 
features 


Model A has adjustable Vari-depth handle mechanism 
shown with fuse kit assembled. Also available with safety 
© Visible contacts shield for no-fuze operation. 
® Fused or unfused operation 
Choice of Vari-depth or toggle handle 
Standard cover drilling 


e Fast mounting 


NDOIS3SO OAGSINVACY BSHAONY 


e Low cost 


Quick-make, quick-break action plus De-ion 
arc-quene hing grids assures positive switch 
ing, long operating life. Ready visibility of 
the blades means extra safety. 


woud 


The Vari-depth operator, featuring a 
threaded telescoping shaft, makes it easy to 
fit panels of various depths . without 
mounting stilts. It also simplifies cover 
drilling. 


BSSNOHONILSSIM 


Fuse kits permit mounting several sizes of 
fuse clips on the switch. As a fused switch, 
Visi-F lex saves space and the cost of separate 
fuse blocks 


For use as a disconnect switch, a safety 
shield without fuse clips is available. You 
just order the basic switch and the required 
kit... all hardware is included. 


Model T has toggle handle for slide plate or cam-type 
mechanism—shown with a safety shield for no-fuze opera- 
Low in cost, flexible, simple to install, Visi- tion. Also available with several sizes of fuse clips, 
Flex requires a mininum of space. Visi-Flex 
switches come in 30- and 60-ampere ratings. 
100- to 200-ampere models available later. 


For additional information write to 
Westinghouse Electric Corporation, Box 868, 
Pittsburgh 30, Pa., for Booklet SM-5457. 


J-30276 


NOIS3Q ABINVACY BBIHAIONY 


you can BE SURE...1F ITS w 


s 


BSNOHONILSIM WOUSA 


Westinghouse 


* ANOTHER ADVANCED DESIGN FROM WESTINGHOUSE ANOTHER ADVANCED DESIGN FROM WESTINGHOUSE « 


ELECTRICAL CONSTRUCTION AND MAINTENANCE MAY, 1957 





In The News 


Andrae Establishes 
Engineering Scholarship 


An electrical engineering scholar- 
ship at the University of Wisconsin 
has been established by George 
Andrae, president, Herman Andrae 
Electrical Company, Milwaukee, 
Wis. Known as the Herman And- 
rae Memorial Scholarship, it honors 
the memory and pioneering achieve- 
ments of Wisconsin’s first electrical 
contractor, and carries an annual 
$600 award to the freshman elec- 
trical engineering student meeting 
its qualifications. 

The scholarship announcement 
was made jointly by Dean Kurt F. 
Wendt, University of Wisconsin 
and George Andrae at a company 


GEORGE ANDRAE eceive i ngratula 
Kurt F. Wendt 
for the 
Herman Andrae Me- 


electrica 


tior and thant ft | W 
(right Universit f 


estab! 


Wi c r r 
nmenrt r tre 
morial Scholarst engineer- 
made at the 
Herman Andrae Electrical Company’s 


75th Anniversary Milwaukee 


ing Announcement wa 


nner r 


dinner celebrating the 75th Anni- 
versary of the well known electrical 
contracting firm. Quite appropri- 
ately, the dinner was held in Mil- 
waukee’s Schroeder Hotel which 
the Andrae firm originally wired 
and later modernized electrically. 

Approximately 150 employee and 
business guests were 
given an encouraging look into the 
future of this vast electrical busi- 
ness. G. W. Van Derzee, chairman, 
Wisconsin Electric Power Com- 
pany, reviewed the historic growth 
of his company and outlined plans 
for expanding present generating 
capacity. E. H. Herzberg, manager, 
Milwaukee Chapter, NECA, com- 
mended the Andrae firm for its pi- 
oneering activities in apprentice- 
hip training; noted that some 746 


associate 


ELECTRICAL 


apprenticeship and trained com- 
mittees are in existence today with 
some 19,800 apprentices compared 
to about 50 committees with 550 
apprentices a few years ago. Dean 
Kurt Wendt, University of Wiscon- 
sin briefly reviewed the advances 
in electronics and automation, 
touched on a few research studies 
that may well change the pattern 
of present living. All of these, he 
noted, will call for the services of 
reliable, experienced, electrical con- 
tractors. 


A-Power, Insulation 
And Markets 


Subjects ranging from the cost 
of nuclear energy, market poten- 
tials and new developments in con- 
ductor insulations were explored by 
members of the Wire and Cable 
Section of NEMA at a two-day con- 
vention on April 18-19. The meet- 
attended by more than 
100 leading manufacturers of wire 
and cable products 

Daniel C 


ings were 


Nolan, General Super- 
intendent of Operations, Consoli- 
dated Edison Co., informed his au 
dience that “no one can calculate in 
a laboratory or in an engineering 
office whether atomic energy is eco- 
nomically feasible for generating 
electricity.” A plant of commercial 
size must be financed, built, and 
operated in order to prove the 
point, he said, adding that “we at 
Con Edison believe that is just 
what our station at Indian Point, 
N. Y., will do.” 

“Since electricity produced at In- 
dian Point will be identical in all 
respects with the electricity pro- 
duced at any of our generating sta- 
tions, it will simply be fed into our 
normal distribution system,” Mr. 
Nolan declared 

Robert Lyle, National Electric 
Products Corp. said, “In the last 
three years, the technology of sili- 
cone rubber has progressed to the 
point where it compete as a 
general insulation. Heretofore, sili- 
cone rubber has been largely lim 
ited to high temperature applica- 


can 


tions where thermal] stability was 
more important than electrical 
properties. The newer silicone rub- 
bers, however, are excellent in their 
electrical properties, competitive 


CONSTRUCTION AND MAINTENANCE .. 


with conventional rubber in their 
physical properties, and _ retain 
their superior heat resistance.” 

In discussing the subject of 
higher voltages in commercial 
buildings, Lawrence W. Hornfeck, 
Consulting Engineer, said: “Many 
factors have tended to cause a re- 
cent trend toward the use of higher 
voltages for the transmission of 
electrical energy.’ Included among 
such “causes”, he said, are in- 
creased usage of electrical energy, 
architectural developments, rising 
construction costs and the necessity 
for electrical rehabilitation of ex- 
isting buildings. 

W. T. Stuart, Editor, Electrical 
Construction and Maintenance, and 
C. B. Shaw, Manager and Research 
Director, Electrical Construction 
and Maintenance and Electrical 
Wholesaling, looking into the fu- 
ture said: “The market for wire 
and cable products will double in 
ten years impelled by advancing 
utilization and new technical re- 
quirements. Increasing complexity 
and dependability requirements of 
electrical systems will offer broad 
opportunities for high quality spec 
ialities.” 

Other key speakers on the two 
day program included: L. 8. Inskip, 
Protection Engineer, Bell Tele- 
phone Laboratories; S. J. Rosch, 
Consulting Cable Engineer, Ana- 
conda Wire and Cale Co.; L. D. 
Price, Manager, NL.fA Engineer- 
ing Dept.; Carroll Baddeau, Chief 
Engineer, Thomas and Betts Co.; 
R. C. Graham, Rome Cable Corp.; 
and J. A. Szilard, Assistant Direc- 
tor Research, General Cable Corp. 


The Building Research Institute 


of the National Academy of 
Sciences, National Research Coun- 
cil, conducted a _ Specifications 
Workshop recently in Washington, 
D. C., which was attended by more 
than 60 representatives of profes- 
sional, technical, trade and manu- 
facturing groups, at which an open- 
ing attack on the industry-wide 
problem of writing specifications to 
improve quality and workmanship 
in buildings was made. 


Working as two groups, one on 
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(do you bend conduit 











—- 
Fantastic Idea Isn’t It? 


Keeping track of fast moving 
electrical materials prices without 
tools is as fantastic as bending 
conduit with your teeth 


> 


The best tool for pricing is ~ 
NATIONAL PRICE SERVICE 


. . eee 


HENDERSON-HAZEL CORP. DEPT. A-75 


1360! Euchd Avenve Cleveland 12. Ohio 


Please send ynplete details about 


NATIONAL PRICE SERVICE to ws 


nmedotel y bl gahon 


lone Stote 


SOCCER e ee 
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Fourteer 


ad 
10 


years < xperience n construc 


maintena 


ectural 


and the 
on electrical-mechanical speci 
the 
recommendations 

] Scope of the 


irchit 
thet 


ation 


pecifications 


f 


workshop made these 


Worl Ihe 
trical-mechanical group agreed that 
hould make every 
the specific 
for work ordinarily pro- 
a given specialty contrac 
that this work should be 
under the of work 
for the particular trade involved. 
2. Control of Quality for Ma- 
erials and Equipment: The electri- 
group emphasized 
“performance require- 
specifications of 
material and equipment. The archi- 
felt that these re- 
were generally more 
applicable to mechanical equipment 


elec 


the designe 
effort 
quirement 
vided by 
tor, and 
included 


to ascertain re- 


4 ope 


; 


cal-mechanical 
the use of 
ments only” for 
tectural group 


quirement 


than to architectural materials, ex 
cept for items where properties of 
act eptable greatly, 


materials vary 


for example, insulation 
Both group 


recommendation 


concurred in a 
that the term “or 
trade names to 
should be 
vork 
on a special paragraph a 
“VARIATION FROM 
ALS SPECIFIED 
product 


equal” in using 


pecify product discour 


aged for private They agreed 
follow 
MATER! 
Materials 01 
pecified by name of 


manufacturer, brand, trade name, 
the 
hed 


‘ hat ged 


Where Twe 


shall be 
furn 


reference 
the bid 
contract 


or catalog 
basis of and 
inder the 
by mutual 
or more materials are named, the 
choice of these shall be optional 
with the contractor. Should the con 
tractor wish to use any materials o1 


unless 


agreement 


products other than those specified 
he shall so state, naming the pro 


posed substitutions and indicating 
what difference if any will be made 
in the contract price for such sub- 
stitution, should it be accepted.” 

The workshop also agreed that 
reference to a single name or prod 
ict in private work should be dis 
couraged as tending to eliminate 
competition, and that detailed de 
scriptive requirements for ma 
should with disere 
tion or only as a last resort 

Both groups favored using stand 
ards where possible to control qual 
cautioned some standard 
scrutiny, perhaps 
modification, in order to uphold 
quality and encourage competition 
They urged the construction indus 
try make known its requirements t 
manu 


terials be used 


ity, but 


may need close 


interested associations and 
wanted a more active 
campaign by the American Society) 
of Te Materials and the 
American Standards Associatio: 
aimed at educating architects and 
engineers on ASTM and ASA work 

The workshop thought that guar 
antees of more than a year should 
be worded to clearly define what 
constitutes a failure and what is ex 
The 


sald 


facturers and 


ting 


elec 
that 
ove! 


pected for a correction 


trical-mechanical group 
performance guarantees for 


all design should mot be required 
from 


gineered by 


systems en 
but only 
compo 


for 
designers, 


contractors 
guarantees of individual 
when 
with 


operating at design 


other 


nents 
conditions system com 
ponents 

The vetoed lump-sum 
allowances in lieu of specified 
items, with the architectural group 
like cost ornamen 
lighting 
hardware, 


workshop 


excepting items 
sculpture, special 
and builders’ 
consensus was that it wa 


t tilders’ 


tation, 
mixtures, 
et The 
more desirable to specif) 
hardware in detail 

The 


per i fic 


architectural! said 
should suffi- 
ent description to indicate to the 
the the labor 
equired to install specified items, 
that all listed 
ial conditions” or in a 

with cross refer 


dual 


yroup 
ations include 


ntractor extent of 


ind allowances be 
inder “spec 
eparate 

trade e 
‘ 


Eliminatior init price of 


iildings under the lump-sum 
favored by the workshop 
items piling 
general feeling was that work 
could be 


negotiation than b 


Con 
tract was 


except for sucn a 
rhe 
change 
dled by 


price 


han 
bid nit 


more easily 


Specifications Workshop 
David § 


The 


was 
Miller 
Com 


chairmaned DY 


Vice pre sident, Kaw neer 
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pany. Architectural group moder- 
ator was Max Barth, Department 
of Defense, and the technical secre- 
taries were Ben H. Dyer, Bethesda, 
Maryland, specifications consultant, 
and John L. Haynes, managing di- 
rector of The Producers’ Council, 
Inc. 

Electrical-mechanical group mod- 
erator was E. R. Cornish, research 
director, National Electrical Con 
tractors Association, and technical 
secretaries were John R. Gramm of 
the Office of the Chief of Engineers, 
United States Army; Nash M 
Love, chief engineer for the Wil- 
liam H. Singleton Company, Ar- 
lington, Virginia; and M. X. Wil 
burding, Washington, D. C. con 
sulting mechanical engineet 


EEWA Holds 
4th Electrical 
Industries Show 


The fourth National Electrical 
Industries Show, sponsored by the 
Eastern Electrical Wholesalers As 
sociation, was held April 9-] ;. 1957, 
in New York City’s 71st Regiment 
Armory. Over 15,000 visitors rep 
resenting all phases of the industry 

electrical contractors, electrical 





engineers, architects, designers, 
builders, maintenance engineers, 
purchasing agents, lighting engi 
neers and others—-viewed the ex- 
hibits and discussed electrical prob 
lems with the exhibitors during the 
four-day show 


This year’s show was about 30% 
larger than the last show held in 
1955, and consisted of 175 exhibits 


featuring more than 40,000 prod 

icts. The show theme was “Live NE Metal Molding 
Setter Electrically”, which was 

carried out and dramatically pre- 

sented tn many of the aubiiiie. When you have wiring modernization jobs in 


Metal Molding takeoff from run of NE Surfaceduct. Note how Metal Molding has been 
fitted to the rooms’ rounded cornice. All National Electric surface raceway systems are 


designed to be inter-connectable. 


“ ra - srcial, institutional oO ustrhi 
An award for “Best of Show” ex office, commercial, tutional or industrial 


hibit was made to Sylvania Electric buildings, National Electric Metal Molding 


. . ‘ rive you a neat surface wiring system that 
Products Inc., for its display of can give you & nea OS WHING 
goes in fast 


the recently announced “Sylva- 
| . : rus You just fasten the base, lay in the wires and 
sume” lighting system. This award F 
; snap on the capping. No fishing is necessar) 
was in the commercial classifica 

And NE Metal Molding can be bent around 
columns, chair rails and other offsets without 


buckling. 


tion Other winning exhibit 
awards were Associated Lighting 
industrial) and Centre Lighting , 
ne ¥ B When you're through, the tenant has a neat, 
Company (residential). 

_ : s safe, permanent system that can be quickly 

The National Electrical Indus- 
added to or changed. 

On your next modernization job try NI 
Metal Molding. . . it pays. 


tries Show is now considered one 
of the largest electrical trade shows 
in the nation, based on number of 
exhibitors, space occupied by ex- listed by Underwriters’ Laboratories Inc. 
hibitors, wide variety of electrical Write for Complete Information 
products exhibited, and total at- 


+ + 
tendance. Its sponsors produce it National Electric Products 


in New York on a two-year interval PITTSBURGH, PA. 


basis 2 Plants * 12 Warehouses * 41 Sales Offices 
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you CAN bet your life 
ON A Super safe 


HONORARY MEMBERSHIP in the Wis- 

, consin Chapter, Western Section, |AEI i: 

Vv Ce | LTA G © ¢ accepted by William A. Haig (left), chief 
| ah electrical inspector, Milwaukee; and 

| / ' Grover E. Kruecke, code consultant, Mil 

T & y T & R waukee Chapter, NECA. Badger inspec 
tor chairman, B. R. Wisniewski, presents 

. certificates and engraved metal wallet 

cards at recent annual meeting of the 


jyroup 


with Famous IDEAL 
DOUBLE PROTECTION | | Badger Inspectors 
@ solenoid, calibrated indicator and a neon i Push 100-A Services 


test lamp, each independent of the other—ne = : , , 
chance of failure to detect voltage! If Wisconsin electrical inspectors 
| have their way, 100-amp residential 
electrical services will become man- 
datory in the next edition of the 
Wisconsin State Electrical Code 
MH y s | L L T H E 5 E F E A T 7 R E s ‘ T re) re) ' That was plainly evident at the 
recent Annual Meeting of the Wis 
consin Chapter, International As 
ociation of Electrical Inspectors in 
Milwaukee. By means of a formal 


TESTS 100 TO 550 VOLTS AC-—110 TO 600 VOLTS DC 


S(@ \ (a , motion, the chapter voted to for 

Melded Pred Han tt ‘\ ~~ Coil layer ward their 100 9%, 4 sod — 
dles—'‘no slip’ safe Hendie, Center Pred Storage wound os mendation to the State Industrial 
ty rings. 30 mount for prod wnpletely shields rugged nylor Commission for consideration in 


neoprene leads makes testing sharp tips spool for long _ . N 
easier . safe life the revision of the State Code now 


in proces 

Another residential wiring ade 
quacy recommendation voted by the 
Setieniinil IDEAL’S Super Safe Voltage Tester was espe- Chapter calls for a minimum of two 
"Coll leads cially designed to answer the needs of electri 20-amp appliance circuits in a 
soleted, pre cians, maintenance men and contractors. Tells kitchen with a restriction to two 
a at a glance whether line is “hot”... AC or DC convenience outlets per circuit 
and the nominal line voltage. The solenoid Field experience had convinced 
indicator is on an easy-to-read calibrated scale 
that is color coded to correspond with fuse 

label colors. A trial will convince you that the high-wattage appliance 
Super Safe Voltage Tester is the most conven- . A desire for higher wiring stand 
ient, safest and easiest to use tester on today’s over and above the minimun 
Plastic name plete market ‘ afety equirement of the NEC 


bonded | 
double-strengt! 


seamless pleat SEE YOUR IDEAL DISTRIBUTOR, OR MAIL COUPON meeting. B. F. Huffman, REA 
ete—no surlar In Canada: Irving Smith, ltd., Montreal Powe! ‘ Advisor, Richland 


nte) idvised those present that 


many inspectors present that 
kitchen receptacle circuits are being 
yrossly overloaded with modern 


eemed tk permeate the two-day 


and his group are shooting fo 

IDEAL INDUSTRIES, Inc 4 toes 
00nd Peck Ave. teenies (pe n absolute maximum of 3.5% volt 
a Ee Sidi a oi age drop on farm wiring systems 
buper Safe Voltage Tester W. P. Koppenaal, General Electric 
ie Co., dise issed short circuit require- 
ments of large capacity services 
Company and M. F. Jacobs, Morris F. Jacobs 
Address Co., Milwaukee, outlined methods of 
measuring ground resistance. A 
sound film, presented by O. A. Cay 


ee 
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Laboratories, 
showed the group 
equipment test 
procedures developed by the labora 


tories 


naugh, Underwriters’ 
Ine., Chicago, 


actual electrical 


A change in the long-established 
raceway-fill rules, with a resultant 
idded flexibility in branch circuit- 
ing and paralleling of feeder cables, 
may soon be made, Walter O. Zer- 
vas, research engineer, American 
Iron and Steel Institute, told the 
Based on the AISI 
fact-finding investigation 
onducted by the Underwriters’ 
an unlimited number 
installed in a 
raceway if their total area is less 
than 40% of the raceway cross-sec 
tion and if newly established derat- 
ing factors are applied to the con- 
Almost two years of in- 
vestigating thermal and mechanical 
onductor limitations have sub 
stantiated this Sug- 
gested present NEC 
rules are now in the hands of the 
Electrical Committee, NFPA, and 
chances of an interim amendment 
ing issued in the near future are 
good, according to Zervas. So look 
for a possible revision of Tables 4 
ind 9 of the present Code to incor- 
findings. Mr. Zer 
NEMA 


film covering the flexibility of race 


yroup spon- 


ored 


Laboratories, 
f conductors can be 


juctors 


conclusion, 


changes in 


porate the new 
vas also presented a new 


vay wiring methods 

New officer of the Wisconsin 
Chapter, elected at the meeting, in- 
lude the following: Chairman 
i’. H. Morren, Oshkosh, Wis.; vice 
hairman—Thomas Hosni, Milwau- 
John E 
Members of the 
Board are R J 
Sheboygan; A. W 
Bahr. Madison; Chester Jaszezen- 
ski, Milwaukee; and immediate 
past-chairman, B. R. Wisniewski, 
Milwaukee 


cee ecretary-treasurer 
Wi e, Madison 
new Executive 


Schnettler, 


TECHNICAL HUDDLE 
f M. | Walter 
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SAVE TIME, RECOMMEND WITH CONFIDENCE 





A thorough and accurate survey of 
your client’s present and future in- 
tercommunications or sound needs 
will be made by your local Kellogg 
dealer. 

He carries the most complete 
line of communication aids avail- 
able 
a few watts to hundreds of watts. 
equipment 
ranging from simple push-button 


sound systems ranging from 
Intercommunication 


operation to systems allowing un- 
limited 
conference 


You will always 
keep your client's system in perfect 
Kellogg 
assures availability of service. 
Kellogg dealer. or 
send coupon for the Kellogg Plan- 
ning Kit today! 


simultaneous service and 
facilities. 


local dealer 


working order, too 


Call in your 


Dealers in principal cities 





GET AN ACCURATE 
INTERCOMMUNICATIONS 
SURVEY FROM 

YOUR LOCAL 

KELLOGG DEALER 


KELLOGG SWITCHBOARD AND SUPPLY CO 
A Division of 
Int f | Teleph and Telegraph Corp 
QUALITY COMMUNICATIONS SYSTEMS 


QUALITY COMPONENTS FOR INDUSTRIAL CONTROL 





of United States and Canada 


Kellogg Switchboard and Supply Co., Commercial Product 


Dept 89-4 9 WW 


Centlemen 


Please send me the Kellogg Planning Kit 


NAME 


FIRM 


ADDRESS 


Monroe Street, Chicago 3, Mlinois 


KELLOGG 

PLANNING KIT 
Contains complete tech 
nical data. Ask your Kel 
loge iIntercommunications 
Dealer of vse this coupon 
to send fer your copy 
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entrance cable 
fittings for 
100-150-200 amp 


SERVICE 


RECEIVING HONORARY membership 
n the Illinois Chapter and Western Sec 
tior International Association of Elec 
cal Inspectors, is D. J. Talbot (left 
retired chief electrical inspector of City 
t hicage Offering certificate and 
ce jratulatior at Illinois Chapter cor 

WATERTIGHT CONNECTORS 1”, 1'4”, 1'2” and 2” vention is Charles L. Smith, !AEI secre 
Hub. ENTRANCE CABLE HEADS for 3-No. 3 to 3- ary-treasurer 

No 4/0. ENTRANCE CABLE STRAPS for 3-No. 2 to : : 
3-No. 4/0. NON-WATERTIGHT CONNECTORS for Signal honor in the form of 
3-No. 2 to 3-No. 4/0. Just drop us a line on your Honorary Life Membership in the 
company letterhead for latest, detailed catalog. | Wisconsin Chapter, Western Sec- 
tion, I[AEI was bestowed upon two 
members who have devoted most of 
their careers to electrical inspection 
activities. They are: William A. 
Haig, chief electrical inspector, 


City of Milwaukee; and Grover E. 

LUCA SEG EG CM COMMA D | Kruccke, former Milwaukee elec- 
EAST PALESTINE, OHIO trical inspector and now code 
consultant of the Milwaukee Chap 
ter, National Electrical Contra 
tors Association. These are re- 
portedly the first honorary mem 
berships in the Wisconsin Chapter 
SUBSTATION The final business session ended 
with a unanimous motion to invite 

the Western Section, I[AEI to hold 


TRANSFORMERS? their conference in Milwaukee in 
° 1959 


GET THE FACTS 


ON STANDARD Maintenance To Be Most 
TRANSFORMERS Important Function 


Standard Transformers “Maintenance will become the 
are built to meet specific most important single function of 
needs. That's why they‘re industrial management during the 
the choice in critical ap- next decade”, stated Howard F. 
. . ‘C y reneri: anayver 
plications. Get the facts McCullough, general manager of 


General Electric’s Service Shops 
333 KVA Transformers, 33,500 x 67,000 about Standard today. rae : : 
volts, secondary 7620 volts, single Y Department, during ceremonies on 


phase, 60 cycle Write for Bulletin S-401-B March 27th commemorating the De- 
on Standard Distribution partment’s 75th anniversary. Mc- 

Transformers. Standard engineers will work with you to Cullough stated that his predictions 
were based upon the facts that the 
nation is doubling its productive 
capacity approximately every 10 
years; the present “flow” concept 


a 

, (R 
of production indicates that mate- 
rials will be handled, processed, 
fabricated, packaged and distrib- 
uted on an increasingly-mechanized 


level; the increase of essential main- 
tenance workers will probably ex- 
ceed those occupied in production 
within the coming decade; a short- 





produce the transformers that meet your needs best. 


WARREN ono 
REPRESENTATIVES §t PRINCIPAL 
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age is already developing in skilled 
manpower to maintain and trouble- 
shoot complicated equipment needed 
for continuous production flow, and 
colleges and universities are already 
adding courses to their curriculums 
in maintenance management in or 
der to develop sufficient men to 
handle the important jobs related 
to continuous automatic production. 

Reviewing the history of his 
department, McCullough further 
stated that the nucleus of General 
Electric’s present 54-plant service 
organization had its beginning in 
1882, when the Thomas-Houston 
Electric Company merged with sev- 
eral other organizations to form 
The Philadelphia “Repair” Shop. 
The objective of this then-new or- 
ganization was to help customers 
obtain better results and longer life 
from electric apparatus in use at 
that time, and, as it grew in size 
and experience, this organization 
established the pattern for sub- 
equently-established maintenance 
and service organizations to follow 

In that small repair center prior 
to the turn of the Century, electri 
cal service functions included 
overhauling early Edison bipolar 
generator vhich helped provide 
current the city of Philadel 
pnia airing Thomson-Houston 
arc yer! enclosed ar« lamps, 
plus a variety of Thomson meters, 
trol panels, rheostats and light 
ng equipment in general 

With increased use of those sim 


on 


ipparatus, greater de 
re made upon the shop’s 
| many new machines 

improve and speed 
t grew, the shop 


and facilities by 


PROPONENT OF STANDARDIZATION 


‘ / 


ind ynd communications system 
equipment and installation techniques i: 
‘ 390 electrical cor 
f the Sound and 
n * the Electric 
With hin 
up meeting are 
Iging-director ot 
H To yw (right 


y 











new hydraulic pump with 


action for 








Speed operation of hydraulic conduit benders, 
cut installation costs with the new, portable 
GREENLEE No. 798-AC Hydraulic Power Pump 


f the improved new, portable Grewenten Hydraulic Power Pump that 


luit Bender three to five times faster than 


erat a Gori Lt ydraulic Con 
hand pumy with your conduit benders (either Greencee or 

r mak nd see how much faster and easier your jobs go! Big reason 

is that this pump h th lnsive GREENLEE feature of two speed action tot 

fast iy | roach to th work nad automath hange-over to lowet speed, hig/ 

pressure Ari liminat ostly waiting time for ram to reach the work 

Thi ompact, electric motor-driven pump 1 capable of developing continu 

ous pt yf 6,00 id up to 10,000 pst intermittent, It’s a powerful, 
onduit benders, knockout punch driver 
many mh u you use in the shop or out on the job 


Send toupon Today 
<= 
GREENLEE 


Greenlee Tool Co. 


1745 Columbia Avenue, Rockford, Ilinois 


Please send data on the timesaving new GREENLEE 
No. 798-AC Portable Hydraulic Power Pump. 


Nome 


Company 


GREENLEF TOOL co. 
1745 Columbia Ave Address 


ROCKFORD, ILLINOIS, U.S.A P 
City and State 
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@ NEW hydraulic jack 
™» reel cart 


ONLY 


$198.50 


F.0.B. Wrightsville, Pa. 


Capacity 1500 Ibs. 


Write for folder on 
complete REEL-O 
MATIC line of wire 
and cable handling 


equipment 


This versatile cart w accommodate reels up to 48° diameter by 32 wide 
Easy operating hydraulic jack raises reels off floor. Order your Reel Cart TODAY! 


COLUMBIA PRODUCTS, INC. 


Manufacturers of Reel-O-Matic Wire Reeling 
Measuring, Coiling Equipment 


WRIGHISVILLE PENNSYLVANIA 


— As 


BOSS LaY-IN WIREWAY 
AND FITTINGS 


FAST! FLEXIBLE! SIMPLE! 


Now, you can assemble and lay in the wire after the 
wireway is installed no more wire pulling, no more 
risk of damaging insulation 


Choose from a complete line of lengths, sizes, elbows, 
junctions, etc. UL approved, code gauge steel. Firm, 
but easy-out knock-outs. Gray baked enamel finish 


Il inged hinged cover and fi inpe less str sight screw cover 
wireway also available is well as a complete line of 
cutout boxes and cabinets Adaptable to any electrical 
distribution installation. Sold through distributors only 


Visit our Booth No. 322, NAED Shoreham Hot l, 
Wash. D. C., 5/27 & 5/28 


Write today for new catalog and prices! 


THE HUENEFELD CO. 


2703 Spring Grove Ave. Cincinnati 25, Ohio 
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NEW CHAIRMAN of 
Ch} nter AF! T tH 


re peatedly moving or expanding 
quarters til, today, GE’s Phil 
ace Iphia nop occupies over 90,000 
q {ft of or space, while modert 
equipment includes high-bay heavy 
duty cranes, industrial bake oven 
vith heat capacities up to 650 de 
grees, modern inspection equipment 
for testing anything from a frac 
tional-hp motor to a giant turbine 
yenerator, a _ fleet of teleph« ne 
equipped trucks for fast pick-uy 
and delivery service, dynamic bal 
ancers with high degrees of a 
racy, plus other items of equipment 
and service de igned l } to provide 
service on a continuous basis, (2 
Lo keep this service modern, broad 
in scope and high in quality, (3 
assist customers in reducing pe 
riods of emergency down-time and 
thereby obtaining maximum pr 
duction, and (4) to feed facts or 
product performance back to desigt 
engineers in order to contribute t 
improvements in product design 

At least one “old timer” at the 
anniversary celebration could per 
sonally recall the early beginning 
of the original service shop, fo 
William Gentchs, now 91 year 
young, was honored as one of those 
who worked in that initial mainte 
nance plant. 

“With the trend to higher ele 
tric-power consumption”, MeCul 
lough concluded, “more productior 
will have to mean more automated 
equipment and _ therefore more 
maintenance and more maintenance 
personnel. We are confident that 
maintenance expenditures will dou 
ble to about $22-billion annual! 
the next ten years. Therefore in 
dustry must direct to the mainte 
nance functions the same degree of 
management skills now devoted t: 
production, for machinery failures 
cannot be tolerated on tomorrow’ 
production lines geared for high 
output with a high degree of aut 
mation Then, more than 
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planned maintenance programs will 
be a ‘must’ to help manufacturers 
get maximum returns on costly 
equipment investments, and thereby 


reduce unit costs of goods sold.” 


NISA News 

' ' FOR SPEED & ECONOMY ... Saves 
Henry Lat oe 80 to 90% in time and labor over hand 
an of the 1957 NISA Convention, digging. Produces neat narrow trenches 
vas mentioned as a mayoral pos to take pipe, tubing, cable for GAS, 
ibility b the Buffalo Evening \ . WATER, ELECTRIC & TELEPHONE SERV- 
‘ : ICE LINES AND SPRINKLER SYSTEMS. 

Neu Langs i retired brigadier 

general of tl ew York State 

Guard, is owner of the Lang Elec 


nave caused 
permanent nadne to one eye of 
Otto Techov ner of Otto’s Elec 
tric Motor Shop, Detroit. The ac 
ident occurred on March 4 when 
the shop mat as driving off the 
inner race of a roller bearing with 
a chisel. Doctors hope for restora 
tion of sight but will not know 
whether treatment is successful for 
four more month 


A standing room only crowd 
awaited NISA president Charles J. 
Covington at Philadelphia where he 
spoke to the Quaker City Chapter 
Fifteen of the more than 100 mem 
bers who attended the dinner meet 
ing at Beck’s-on-the Boulevard rest 
aurant had to eat in a separate 
room, but all were present to hear 
Covington and assistant executive 7 
vice-president Joseph B. Harring : A POW-R-SPADE user reports that one man and 
ton as well as a representative of > the POW-R-SPADE digs a trench in 40 minutes 
the John C. Dolph Co., who dis- which under same conditions required 2 men 8 hours 
cussed epoxy resins. Robert Swan with hand spades. POW-R-SPADE is field tested 
, and enthusiastically approved by hundreds of users. 


POW-R-SPADE digs a neat 3 in. wide trench to any 
depth from 1 in. to 24 in. Operated by one man 
from start to finish. This machine digs right up to 
foundation of buildings. No complicated set-up re 
quired. No ugly scars or wheel marks to mar lawns. 


Powered by well known gas engine. Safe and eco 
nomical. Rugged construction. Oil sealed bearings, 
minimum maintenance. Shipped assembled, ready 
to go to work. Mail coupon for details. 


Dirt is delivered finely pul A PRODUCT OF ) AMIPINGS DAVENPORT, IOWA 


verized. Easy to back 


Stampings, Inc. 1017'/. Mound St., Davenport, la. 
Please send material on POW-R-SPADE to 
NAME 


ELECTRICAL MAINTENANCE is the jo! COMPANY 


f Lee Hal r Ww r hore Of the 


STREET 
extensive electr facilities representé 
1t Mor rrr 119g S ol and grade ; ~ : 
: Portable from job to job—easily loaded 
and unloaded by one men. 
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son of Kennett Square, Pa., is the 


Explosion new president of the organization. 
- 


> 7 > . 
Three new NISA chapters have 
roof been established since Feb. 22, 
p when the first of the three, the 
aluminum Rocky Mountain Chapter, was or- 
4 ganized in Denver. Heart of Amer- 
Housi ngs ica Chapter was launched on March 
1 in Kansas City and the Connecti- 


cut Chapter on March 29 in New 
Haven. NISA now has 33 chapters. 


Much of the organizational work 
necessary for the establishment of 
the three new NISA chapters was 
done by Joseph Harrington, the 
new assistant executive vice-presi- 
dent 

7 . . . 

More than 250 foremen and own 

‘ x 
Non-eparking cast aluminum bidiniediied. enbite erounte ers attended the 3rd Annual Fore 
strong and rustless. Available onto equipment Drilled and men’s Meeting, sponsored by South- 
in a wide range of standard tapped to specifications. Made eastern Chapter, in Atlanta, March 
and special sizes to Underwriters and Military 29-30. DC motors were discussed 
Specifications by William J. Altschwager of Louis 
Send for Bulletin I Allis, Milwaukee ; maintenance and 
servicing of ball bearings by J. C. 
Mitchell, district manager of Mar- 


lin Rockwell Co.; new insulation 
THE Adalet MANUFACTURING COMPANY City by G. R. Betzhold, engineer with 


14300 LORAIN AVENUE ¢* CLEVELAND 11, OHIO - the electrical insulation engineering 
department of Allis-Chalmers, Mil 

waukee; ac motor control by J. E 

Jenkins, application engineer of 

Armature Winding Co., Charlotte, 

LOW-COST N. C.; and single-phase capacitor 

motors by Century Electric Co., St 


REMOTE to 


Atlanta shops visited include 
CONTROL Atlanta Electric Machine Co., Bear 
den-Thompson Electric Co. and 
Cleveland Electric Co. Charles J 
BENDER Covington, the NISA national pres 
ident, was the keynote speaker, his 
topic being “The Meaning of 
speeds work NISA.” Electrical Insulation Sup 
pliers, Inc., of Atlanta, sponsored 
saves labor a buffet lunch. The meeting was 

held at the Henry Grady Hotel 

cuts costs 
. . . . 

© Weighs Here is a portable hydraulic pipe and The new 


Ibs conduit bender for the low price of 


son, president of Quaker City Chap 
Bend de y $183.40, COMPLETE! ter, recently won $75 first prize, 
gree 


180° sn One Set / Make bends faster, better and easier with industrial classification, in a light 


shop of Robert Swan 


this versatile bender, right on the job, in any ber —- ing contest sponsored by Philadel 


ting! 
y position on the floor, ceiling, or in a ditch phia Electric Co. Swanson’s one- 
Mf 4 «0 Pump and ram are separate units. Motorized } story building and attractive show 


room are in Kennett Square, Pa 


conduit and Bus lab! 
Leal v ‘ 
Ber! pump aveilable 


— WRITE FOR FREE BULLETIN 
pes Tebinn LEARN how this bender will 
when used with \| reduce your material and Michael J. Kovall was elected 
Universal Frame leber costs. president of the Los Angeles Chap- 


ter at its March 12 meeting at 

BENDING EQUIPMENT, Inc, Swally’s restaurant. Other officers 
| DEPT. 20 | are: vice-president, George W. Hen- 
MILWAUKEE 2, WIS. nigh, Bear State Electrie Co.;: 


secretary-treasurer, Joseph Walta, 


Also EMT Cop . . . 
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Littlejohn-Reuland Corp. Kovall is 
owner of Kovall Electric Motor 
Works. 


The new president of Midwest- 
ern Chapter is R. O. Lichtenstein 
of Industrial Engineering Equip- 
ment Co., Davenport, Iowa. Also 
elected at the March 30 meeting in 
Omaha were: vice-president, Mike 
Zack, former NISA national pres 
ident, of Zack Bros. Electric Co., 
Mason City, lowa,; and, secretary- 
treasurer, Mark Moore, Industrial 
Electric Service, Kearney, Neb. 

R. M. MeLaughlin of Schneider 
Electrical Works, Omaha, and Mar- 
tin Gates of lowa Service Co., Des 
Moines, were elected directors to 
serve two years. John Paul of Paul 
Electric Co., Fort Dodge, Iowa, was 
chosen a director to fill the unex 
pired term of R. M. Longmore 


Robert J. Foxgrover of Louis Al 
lis Co., Milwaukee, spoke on the 
history and development of electri 
cal insulation at the March 30 meet 
ing of Midwestern Chapter. His 
talk centered around the use of 
proper varnish with the proper base 
material He concluded with a 
demonstration of a new, wate! 
thinned baking varnish 

At the Midwestern meeting, 
NISA’ executive vice-president 
Fred B. Wipperman showed a series 
of color lide of the new Illinois 
Electric Work hop in East St 
Loui Ill. William Denton of West 
inghouse Corp. spoke on surge test 
ing of electrical apparatus. The 
group also inspected the service 
hops of Omaha Electric, Schneid 
ner Electric and Industrial Elec 


; 


ri in Omana 
. 


Louis tax consult 

e to the Greater St. Loui 

(Chapter ol NISA at its April zZ 
meeting at the new Holiday Inn 
restaurant near Lambert Field air 
port in St. Louis County. H. Julian 
of Alle Bradle Co. discussed mo 


t ct) 


rease in electri 
cal consumption will put a severe 
load on existing electric motor serv 
ice facilitie in the nation, the 
North Centr: (hapter of NISA 
was told April 6 in St. Paul by 
national president Charles J. Cov 
ington 
Noting that the use of electricity 
in the U.S. has at least doubled 
every 10 years, Covington urged 


give Agha ||TE the 


SHAKE-RATTLE test 


There's not a rattle ina 
carload of the louvers with 
which new METCO 
ASTRA-LITE luminaires 

are shielded. Projection 
welding bonds every joint, 
holding each louver blade in 
rigid, permanent alignment 
Projection-welding is one 

of many advanced 
manufacturing techniques 
and design advantages used 
in this popularly-priced, 
multi-purpose luminaire 
series. Write today for an 
ASTRA-LITE catalog sheet 


FIRST CHOICE FOR 
ONE OF PHILA.’S LARGEST 
SCHOOL LIGHTING JOBS 


New Cardinal Dougherty 
High School 
Architects and Consulting Engineers 


Stickle & Associates 
Electrical Contractor HB Frazer & Co. tr 


Sold only through qualified electrical distributors 
METALCRAFT PRODUCTS COMPANY, INC. 
Mascher and Lippincott Streets, Philadeiphia 33, Pa. 
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ONLY “BUFFALO” 
OFFERS THIS 
COMPLETE LINE OF 
HUSKY, EFFICIENT 
PROPELLER FANS 


BERNARD G. JOHNSON, president of 


c ane ft ‘ " 
Iper he door to many big Bernard Johnson and Associates, con 


are paleeg id poseian onvy Su ting engineers Houstor Texa , is ar 
wan cootty Ton electrical engineer who combines sound 
Wide choice of models for administrative ability with engineering 
special applications! proficiency in directing the fortunes of 
his organization which has handled elec 
Package design—easy installa ‘ trical design for many notable commer 


tion as ready-to-run units! cial and industrial buildings 





A new high in propeller fan the shop owners to “modernize your 
performance and durability! , i ’ ‘ operations to keep up with the 
_ growing electrical capacity of this 
country. 

“Consumption of electricity in 
BUFFALO FORGE COMPANY the nation is expected to reach more 
than a trillion kilowatt hours by 
1965,” Covington said. “Your trade 
association urges you to enlarge 


WRITE FOR BULLETIN FM-315 for full details! 


520 Broodway Buffalo, N.Y 


Cenedian Blower & Forge Co., tid., Kitchener, Ont 


Sales Representatives in all Principal Cities your services to your customers by 


remodeling your buildings, your 
equipment and your methods of 
production.” 

More and more motor manufac 
turers are looking to the independ- 
ent repair shop as the logical source 
of sales and warranty service of 
new motors, Covington said. He re 
ported that the national NISA of 
fices in St. Louis are “continuously 
Sherman Solderiess SS Type receiving requests from major man 
‘All-Around’ lugs are made ufacturers for names of independ- 

ent member shops in all parts of 
in six sizes — #14 to 1000 the U.S. and Canada so they may 
MCM. Large contact surface for contract for sales distribution and 


INDUSTRIAL EXHAUSTERS BELTED VENT SETS PROPELLER FANS ‘E’ BLOWERS-EXHAUSTERS 


maximum conductivity. Open service stations. 

“The only other way motors can 
be sold or serviced, other than 
installation. Low silhouette ~ through independent shops,” Cov- 
easy to install in tight places. ington said, “is through manufac- 
turers’ field men and stations, and 
company-operated shops. Both are 
proving to be increasingly unec- 


end barrel assures proper cable 


Precision made and corrosion 


resistant 


Sherman — Known for quality | onomical 


Joseph B. Harrington, assistant 
executive vice-president of NISA, 
described some of the increasing 
number of services that trade as- 
sociations are offering their mem- 

—. bers. “The small businessman is 
al % | discovering his trade association is 
4 L I. an important ‘silent partner.’ It 
eo? provides him with many valuable 
BATTLE CREEK. MICHIGAN services at low costs that he could 
not even consider if he had to buy 
them as an individual,” Harrington 
said 


since 1895 


B. SHERMAN 
MANUFACTURING CO. 
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re nop ownel were irged to 
ead their daily newspapers and 
trade publications regularly by the 
editor of NISA News, Horace 
Bark He said that “the average 

ve businessman reads and 

rularly. He knows what is 
roing on in his own market from 
eading his daily newspapers and 
e know the latest methods in his 
usiness from reading his trade 
iblications.” 

Several technical subjects were 
at the meeting. Repre- 
of the 3-M Co. demon- 

trated new electrical tapes and in 
George Svendsen Sr. of 

ic Co., Minneapolis, 

meback of DC Mo 

’ and Robert H. Root of Elec 
Motor Supply Co., Minneapolis, 


lecty motor applica 


Another triumvirate of NISA of 
ficialdom descended on the New 
York Metropolitan Chapter. Charles 
Covington, Joe Harrington and na 
tional vice-president Alfred Elson 
Ir. were guests at the March 21 
meeting 

The meeting gan with a morn 
ng tour of four New York shops: 
The Maintenance Co., Consolidated 
Electric Motor Co Premier Elec 
tric & Engineering Co. and 8S. J 
O’Brien, Inc. In the afternoon the 
roup heard a talk on metalizing 
ind a panel discussion by George 
Borthig of George Borthig Co., 
Inc., Joe Brown of Brownell Dis 
ributor Inc. George Treiber of 
John C. Dolph Co., Carl Christensen 
if Dow Corning Corp., Irving Heth 
f Insulation & Wires, and John T. 
Elliott of Robert McKeown Co. 

William Kauppert was elected 
resident of the New York group. 
Walter Leirer was chosen vice-pres- 
dent and John Ryan, treasurer. 
Named to the executive committee 
vere Herbert Engelmann, Stanley 
Bojak, Dick Wheeler, Ralph Mollet, 
Edward Everts and Dan Chiswick. 


“Paper magic,” the use of forms, 
ecords and job tickets, was the 
topic discussed at the April 9 meet 
ng of Chicago Chapter (Central 
District Chapter of NISA) at Hotel 
rraemere 


A fourth “NISA” has been dis- 
overed. It is the National Indus- 
trial Security Association. Others 
ire National Industrial Sands As- 
ociation National Industrial 
Stores Association and, of course, 


\ mpanry 
Metal manutecturind co 
The Union ' 
hie | 
gi eh Catalog No. 87 0" Unio 
w 


d me your ne 


d Areo Lighting Poles 


Please sen 


Floodlighting °° 


| 

»e 
Title 
\ address Zone Stote 
\ 


City 


\ 
\ 


to complete details on sports, recreational, 





commercial and industrial 


FLOODLIGHTING POLES 





SEND FOR A 
COPY OF THIS NEW 
CATALOG TODAY! 





@ Easy-to-read diagrams show installation and mounting 
details for steel or aluminum Monotube poles ranging in 
height up to 100 feet. Numerous illustrations indicate a 
wide range of applications. To get your copy merely com- 
plete the coupon above, and mail to The Union Metal 
Manufacturing Company, Canton 5, Ohio. 


UNION METAL 


Vonotube Floodlighting Poles 
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You have tewer 


costly calibacks 





The Sangamo Heavy Duty Time Switch is the “‘no 


callback"’ time switch 


through— accurate quiet .. 


It’s quality all the way 
. dependable. It’s 


powered by the slow speed Sangamo-built motor 


that gives extra years of service 


Heavy silver con- 


tacts and accurate, positive time settings add to the 


Sangamo reputation for quality, 








AUTOMATIC CARRYOVER 


Only Sangamo offers the electrically 
wound automatic carryover that keeps 
your time switch running accurately for 
up to 10 hours during power failures. No 
resetting or rewinding is necessary. See 
these ‘‘no callback” switches at your Elec- 
trical Wholesaler’s today. 








SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


FOR LONGER PROFITS... 
buy quality lighting fixtures direct from factory 


You can make 
fixtures 


more profit on lighting 
Sold di 


enables 


with the ‘Site Saver’ line 
rect, the low — of these fixtures 
you to beat local and mail order competi- 


tion... and still make a longer profit 


All fixtures al 
with your approval 


olutely guaranteed to meet 
We certify highest qual 
ity and finest workmanship be« ause we 
make every item in the line from glass 
bending and decorating to metal fabrication 
and finishing 


lete selection of 
s offered 


ing trom one source 


Here's the large st. mo 
fluorescent and incand 


tcomy 
cent iixture 
by one manufacturer. Buy 
And you increase 
profits with ‘Site Saver’ lighting 


saves you time and trouble 


fixtures 


* FREE CATALOG 


UNION WIRED AFL (88W L“4GEL 


INTERNATIONAL LIGHTING, INC. + 1825 N. 19th St., St. Louis 6, Mo. 


DESIGNERS « 


MANUFACTURERS « 


MAin 1-0600 
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é 


COMPETENT ENGINEER. Rolpt 


an associcte in the 


Speict 
consulting engineer 
ing firm of Bernard Johns 
Texas ha 
much of the engineering design 
ut by the firm 


m and Associ 
ates, Houstor had a hand in 


turned 


the NISA—the National Industrial 


Service Association. 


Robert Foxgrover spoke to the 
Wisconsin Chapter at the organiza- 
March about his 
company’s into 
thinned 


tion’s meeting 
research 


varnishes 


water 


Attending the 
meeting of Connecticut Chapter 
March 29 at New Haven were: 

From Ansonia, Frank Johns and 
A Barkowsky of B&J Electric 
Motor Repair Co.; 

From Hartford, Richard A. Law 
son, L. J. Lawson and Herman H 
Blank of Blank & Lawson Electri 
Motor Co., In Ralph G K 
Langille of Reliable Motor 
Otto P. Nagele of KE. H 
Leppert Co. and Albert and Edward 
Hartford Electric Ma 


organizational 


} . 
ciectri 


eervice ; 


Lebowitz of 

chine 

Arthur H. Sil 
Motor Repair 


Fron roton, 
vester of Klectric 
Shop 

From New Britain, John 
Morell of Monarch Electric Moto 
Service; 

From Norwit h, Joseph A Piela 
of Joseph Piela Electric Co.: 

Krom Southington, Edward Piteo 
of Eddy Electric Motor Co.; 

From Wallingford, Peter Dorsey 
of Dorsey’s Electric Motor Service: 

From New Haven, Gardner FE 
Wheeler Jr. of G. E. Wheeler Co 

In addition, the chapter elected 
its first officers, including, as presi 
William P. Palmer Jr. of 
Palmer's Motor Repair 
Stamford; vice-president, John 
Ingram Jr., Schultz & Ingram, Inc 
New Haven; 


George L. 


ade nt, 


Electric 


secretary-treasurer, 
Thomas, Electric Motor 
Repair Co., Waterbury. Directors 


1957 





include Albert Lebowitz and 
Mathias Palmer of Palmer's Elec- 
tric Motor Repair 

NISA’s vice-president Alfred El- 
son Jr., of Pawtucket, R. I., and as- 
sistant executive’ vice-president 
Joseph M. Harrington, arranged 
the meeting 


New England Chapter’s April 11 
meeting was held at Hotel Brad- 
ford, 


Zoston 


William J 
president and treasurer of Electri 
cal Maintenance Equipment Co., 
Philadelphia, died April 1 at the 
University of Pennsylvania Hos- 
pital. The busine will continue 


Sommer, founder, 


under the management of its secre 


tary Harry M. Rezer 


Mid-South ¢ napter met in sirm 
ingham March 22-23 Herbert 
Schrieber of Louis Allis Co spoke 
on “Services Practices Today.” In 
an idea contest Trobaugh Electric 
won first and second prizes, and 
rennessee Electric won third prize. 
elected 
Other 
ice-president, 


Jim Frank Steffner was 
president of the hapter 
officers include 
James Smitl secretary-treasurer, 
Walter Brus} i tor, Ross Bur 


»t 


plan to 
Olarship to a 
tudent whose 
In one of it 
being 
contributions, 


5S. J. ROSCH, 
Electr ca 
electrical 
Meeting 


the session 


7 VW 


norary life 
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SYNROFLASHING 


ELIMINATES 


MAST VIBRATION..ROOF LEAKAGE 


AT THE POINT OF PENETRATION 








Another outstanding feature of the 
Blackhawk service entrance mast is 
the slip-fitter entrance head, Easy to 
Just slip it 
over the conduit and tighten two set 
screws. No threads to cut, no extra 
clamping devices. Blackhawk service 
entrance heads are available in 2” and 
22” slip fit units with 144” service en- 
trance cap. UL approved. Pat. Pending. 


install saves time 


Blackhawk’s new neoprene roof flash- 
ing unit absorbs mast vibration be- 
fore it reaches the point of roof 
penetration. Notice the step-down 
collar area. These collar steps “give” 
slightly. This action is what absorbs 
any mast vibration. The base does 
not move. The mast can't work loose, 
damage shingles and give moisture a 
place to seep in. 


Synroflashing is weather proof and 
weather resistant. Exposure to hot 
sun, rain, sleet, salt spray, ozone or 
other corrosive atmospheres won't 
cause it to crack, peel or rot. A spec- 
ial collar clamp makes it weather tight. 


To install the unit, simply slip it over 
the pipe and push it down to the 
roof. Shingles fit over it easily. Synro- 
flashing units are available for 2” and 
242” pipe 





Blackhawk’'s sturdy pipe mount- 
ing brackets attach to vertical 
studding of the house. Supports 
the entire service drop strain. 
Eliminates weight and pull from 
rafters and roof 


Blackhawk service entrance masts 


Mounting with slip-fitter head and new 


Brackets 


Synroflashing, can be sold as a 








complete kit or as separate fittings 


Specify B/ when you buy from electrical wholesa/er 


Biediewi? BLACKHAWK INDUSTRIES 





[: wstries 


DUBUQUE, 


IOWA 
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Available from stock 

eo. J.1.C.-NEMA Type 12 

“ ow4? PANEL ENCLOSURES 
gto: 


All welded 
“venciooure Seals 
oyt oil, water 
dust 


External 
cover 
clamp 


Padlock 
hasp 
Blueprint 
we he Boked 
° . enamel interior 
(white 


Removable 
mounting 
panel 


These panel enclosures are strong, rigid, cleanly 
finished, and comply fully with J.1.C. and NEMA 
12 specifications. No knockouts, no holes to 
admit oil, water, dust. We have stock sizes at 
low cost for fast delivery. Or, we can make any 
size you want. We also make J,1.C. Wiring 
Boxes, Troughs, Push Button Stations and Rain- 
proof Power Outlets. Can we help you? 


STANDARD STOCK SIZE 


x 20" x %" 
x 24 x 42" 
x 24° x 42 
’ x 48 








ENGINEERING 
CORPORATION 


Dept. ECM-31, Anoka, Minnesota 


SPECIAL LARGE 
COUPLINGS RADIUS ELBOWS 


= Lod 


‘ .» 
EMT ELBOWS 


RIGID 9 
45 ELBOWS 


Ts >» 
“—™ 


WALL 
» > PLATES 
¢.% 

RUNNING 
THREAD 


GOOSENECKS 


THESE ARE 


vat g 


made only by... _¥ iy ; 
CONDUIT PIPE PRODUCTS CO., COLUMBUS, OHIO 


SOLD ONLY THROUGH RECOGNIZED WHOLESALERS 
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will be about $500. The chapter, 
represented by the scholarship com 
mittee chairman, William Saunders 
of Lenawee Electric Co., Adrian 
Mich., expects to make the award 
annually. Selection of the student, 
after a screening by the committee, 
will be made this summer. 

“In view of the technological ad 
vances being made in our indus 
try,” Saunders said, “it is necessary 
that we be in a position to accept 
the challenge and have competent 
engineering advice available to us 
in the future.” 


Toronto AW Mailings 
Get Two-Way Results 


There are jobs and profits in tell 
ing the adequate wiring story to 
industrial and commercial pros 
pects—-and there are valuable in 
direct benefits. 

That’s the firm belief of H. J 
McDonald of Black & McDonald 
Ltd., Toronto contractor, after a 
full year using monthly direct mail 
letters to a range of prospects 
throughout the city’s metropolitan 
area. During its concentrated 1956 
campaign, Black and McDonald in 
creased its coverage of potential 
customers by 50% and got an aver 
age 1/10 of 1% mailing returns 

At the same time, the contrac 
tor’s volume of business from new 
and inactive customers increased 
“The success of our campaign is 
most evident in our job records,” 
McDonald says. “Companies which 
had not heard of us a year ago are 
now calling us for emergency serv 
ice and inviting us to bid on large 
modernization and _ construction 
projects. Accounts which had been 
inactive for some time are back 
with us, greeting us like old friends 
who had been forgotten.” 

When Black & McDonald decided, 
late in 1955, to publicize the need 
for improved wiring capacity in 
plants, stores and offices, it turned 
to direct mail. The firm had had 
much success with this medium in 
the past, making mailings to as 
sociation groups and trade shows. 

An agency was hired to plan a 
direct mail AW campaign for 1956, 
and came up with a series of 12 
letters to be mailed on a monthly 
basis. 

The mailing pieces were built 
around the offer of a free wiring 
survey. Technical terms were not 
used, Instead, the letters stressed 
the cost—in terms of wasted man- 
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WANT MORE 
OUTDOOR LIGHTING CONTRACTS 


...AT CONSISTENTLY 
HIGHER PROFIT? 


You can have a higher percentage of both, with 
P & K all-aluminum, high-strength outdoor light- 
ing products: 








@ EASY, QUICK, TROUBLE-FREE INSTALLATION 
®@ NO POST-INSTALLATION ADJUSTMENTS OR MAINTENANCE 
® NO STOCK, PARTS, OR REPLACEMENT PROBLEMS 


> ASK FOR THESE P & K CATALOGS 
GULF COAST 3.) electr ntractors 


t the 4th annua ja J ciation of 
ctrica nmtro nvyentior in 
mi Beach were ' Hank Gay and 
3accus Electric ¢ 
Anderson, Ander 
ce president 


cal Contr. Assr 


BR-10 Arms and ALS Newest design LUX-PEKLUXaire® &-2-Modern, practi 
. Brackets, specially standards and sup- Fluorescent Lumin cal ideas and con 
powe! machinery and money of designed tor wood ports for street and aires. Simple, ad cepts for area light 
‘ metal or concrete highway lighting and vanced design for ing Luminaires, 
suutmoded wiring ystems Each poles special applications. high level lighting standards and davits 
P . " for whiteways and 
mailing included a_ self-addressed commercial installa 
reply card for return to Black & tions 
McDonald. No obligation was in- . OR CLIP THIS AD TO YOUR LETTERHEAD AND MAIL TO: 
olved to the prospec t 


Other selling points were alter- PFAFF & KENDALL 
iated with the urvey offer: 84E Foundry Street, Newark 5, New Jersey 
Prompt 24-hour service, written 
yne-year guarantee ol! workman- 
ship and materials, and additional 
free relighting estimates and lay- 
suts. Seasonal problems, such as 
1ir conditioning, were emphasized 
luring the proper months NO-STATIC 

One mailing included a 12-point 
hecklist for electrical systems, de- 
signed to get the customer into the TELEPHONE 
uct. The brochure mentioned blow- 
ng fuses, voltage drop, number of 
yutlet overload protection and needs only the 
ther signs of inadequate wiring VOICE for POWER 
‘apacity 

Black & McDonald’ procedure U.S.1. Sound-Powered Telephone gives 


loud, clear, static-free reception. Use in 


vas unvaried. When a card was industry's noisiest spots. 


returned asking for a survey, the > Velee Seweed, atts no baliiee~ 


prospect was contacted by telephone Proof against power failures. 


and an appointment arranged. P Portable, lightweight... easy te 
During the call, the firm’s represen- install. 

tative checked the general condi- P Weather-proof. Resist dust, water, 
tion of the system, the demand intense heat and cold. 

load compared to capacity, branch P Maintenance-tree 


feeders and circuits, and the light- MAIL COUPON FOR CATALOG TODAY! 
ing. A written report was sent to 


— = ae 
the prospect within a few days. 


CmLSanh came hehe Meals UNITED STATES INSTRUMENT CORP. 
sell” approach was always used. If P. O. Box 335, Charlottesville, Va. 
there was no reply, the prospect Please send facts on U.S.1, Sound-Powered headsets, handsets, pocket- 
was not bothered with further tele- phones —vup to 16 station systems. 

CORP | 








however, was left on the mailing 





phone or personal calls. The name, MAME 
ADDRESS 


city STATE 
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list as a reminder of the contrac- és 


tor’s visit Each new customer, 





FIVE REASONS WHY after the job was completed, got a 


“thank-you” note. 
“We are more than satisfied with 


BRO K AA TORS the results,” McDonald says. “We 

wish the returns could have been 

improved, but feel there’s a lesson 

1 to 600 HP OFFER DEALERS MORE of considerable value in this. It’s 
etiam 


going to take a lot of educational 


1 effort to convince electricity users 
. There is no better a.c. motor built th; i= : sintail 
at ower consumption savings 

than the Brook Motor—yet, they cost eee F g 
less. Dealer is in better competitive and elimination of breakdowns due 
position. to power failure warrants the ex- 

2. Brook carries large stocks in major pense of preventive maintenance 
cities all over the U.S.—you are as- 
sured of prompt delivery. 

3. Brook Dealer Franchise assures dealer “That? - — that 
of 100% cooperation—more flexibility ms Vay we oy Sow we 
in other lines handled. our job has just begun. We have 

4. Brook national advertising and sales found that repeated impact, a ‘live’ 


) warkhi most | te paca or oy na os mailing list increased from 2800 to 
recpectadmots | field men, helps you sell—makes re Sn agree 
your job easier. 1300 names, and the quality of our 


5. Complete Customer Satisfaction—they come back to the Brook Dealer mailers have been responsible for 
for more Brook Motors. our results thus far. We are now 
Write for BROOK 10-point Dealer Franchise Plan. in the midst of a 15-letter cam- 
paign for 1957, and are considering 

@ FAST DELIVERY OF ALL POPULAR MODELS: 


i house organ-educational approach 
Brook Motors are available from warehouse at Chicago, f 1958.” 


Since 1904 ; 
Dallas, Jersey City, Los Angeles, Memphis, St. Paul, Salt 
Lake City, San Francisco, Atlanta, Seattle, Tampa, and 
other major distributing points 


BROOK MOTOR CORPORATION Canada Contractors 


3553 W. PETERSON AVE., CHICAGO 45, itl MOTOR 


Lead In Rewiring 
Estimate 


and of electrical plant improve- 
ments 


(‘anadian contractors see a 


' 


larger adequate wiring market 


than do other segments of the elec- 
tric industry, according to a sur- 
vey by Canadian General Electric 
Ltd 
; : . Looking at the residential mar 
to simplify cable splices and snes > . 


ket, contractors estimate it as 82% 
terminations ... with kits and inadequately wired. The average 
estimate—taking in manufactur 
fittings from ers, distributo1 utilities and in 
pecto1 vas 70%. 
Contractors viewed commercial 
ndustrial wiring systems as 80% 
inadequate This was well above 


the average estimate of 59 


@ Here's new, fast help in figuring and ordering cable 
plicing and terminating needs! This new, 52-page PLM 
Catalog 301 lists and illustrates PLM unit package kits 
and fittings in hundreds of standard sizes and ratings 
through 23 kv simplifies ordering and specifying 
special requirements. Whether your needs are for stand- 
ird or special armored cable fittings 2, 3 or 4-way 


PLM Splicing and Terminating splices in or to armored cable, non-metallic sheathed 
Kit | at if tier A 
mien alent C poeigh sane i 8 cable or lead-covered cable, you'll find answers, fast, 
v N rule mir den | 
provide everything needed in PLM products. Write for PLM Catalog 301 today, ERIFYING CODE ru ‘ esidentia 
none package, for correctly branch circuit sre L to R | Weaver 
designed splice of termination or ask for quotations 


hief electrical inspector, Dayton, Ohio 
PLM PRODUCTS, INC. « 3875 West 150th Street « Cleveland 11, Ohio ve FL SS, FOND’ enema we) SN 


City. M and electrical contractor V. H 
WIRE AND CABLE FITTINGS AND ACCESSORIES Stanton, Columbus, Ohic¢ 
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KOHLER ELECTRIC PLANTS 


Cut costs...take your own power 
wherever the 


work is done 


SELDEN F. HIGH of the Sullivan Electric 


Lo 


A 


and lia f Braunlich of Braun . 
vow ve on . Save work time, avoid extra expense, 
e ( Pittsburgt who joined : é 
: . ” with a portable, low cost Kohler electric 
NIS lirector it the Westinghouse : “ ] 
; plant for reliable on-the-job power 
dinne ind ul 
; ; Ample capacity for floodlights, saws, 
drills, conduit cutters and threaders, 
other power tools used in wiring jobs 


% ¥ . ' Two-wheel, rubber-tired hand cart 
Contractors Get “aN. : available. Sizes 500 watts to 50 KW 
Home Lighting Aid bi 


To safeguard your customers’ interests, 
recommend Kohler stand-by plants to 
Electrical contractors in Rock maintain light, heat, power, when storms 
land County, N. Y., were recently or accidents cut off central 


ifforded an unusual and highly en- Model 2.5M25, 2500 watts power. Write for folder 10-E 


115 volt AC. Manual starting 
tertaining residential lighting pro 


Station 


Kohler Co., Kohler, Wisconsin + Established 1673 
motional and educational Oppol 


: ¢] “er Plumbing Fixtures * Heating Equipment * Electric Plants * Air-cooled Engines * Precision Controls 
tunity his was the chance to tl 

in with a three-day “Festival of 

Fashions and Lighting’ demonstra- 

tion and show, yonsored by Rock 


land 4 l N . ipply Co ele 








trical an vl distributor of 
" 
Vanue 


1 SUCCESSFUL CONTRACTORS EVERYWHERE ij 
ni now Ni planned a al - 


attraction to ge ctrical contrat CHANGE HOURS OF TAPE PUSHING — CABLE PULLING 
tors and home owners in the trad TOIL TO MERE MINUTES OF QUICK WORK WITH THE 


‘residential light BARTH ELECTRIC 
ee oe CABLE PULLER 


the 1 iowroom and attend the 
ho ; rr to bring witl 
then prosp ve lighting cus 
tome} iow provided the 
medium 0 , t for the house 
hion Show 


Ihe how Ni ol 


Lighting Style shov yonsored by 


several 


distributo is a tl with a ma 
or spring promotion by Lightolier 
manufactut f residential light 
ing fixture nd designed to create a 
markets for their fixtures in nome A Papen ; as "ga: of 
modernization me power pies . 
Henry Ferrando, lighting sales ‘ \ and pulling wire. Do it the 
manager fer the Rockland Electri a . dern, Barth way 
& Supply Co., decided that added v4 f * electrically ! 
features were needed to attract the 4é \ 
ladies. So in addition to the Light 
ing Style Show, he arranged wit) THE BARTH CORPORATION, 12664 Brookpark Road, Cleveland 
Ruth Dillon, local producer of qual es ete Cable Puller Data Folder 
ty ladies fashion shows using at 
tractive Conover models, to produce 
a two-part program and show. It 
12-scene production, with 12 
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; > ry 4. aoe 
." . / ” ." ‘ | 
INO WAS IEP 


Nylon Anchors 


Fasten 
anything .— 


” 


SECONDARY DISTRIBUTION equipment 
ext ted in the Electr how at Mian 


— - sec ponsored by the Florida Assoc 
—to any { ; f Electr i| Contractor interested 
material! ‘ ’ J. Marlowe, Florida Power & 
Lignt Co D. Ff Acenbrack City Engi 
we ig ok, Florida Powe 
sll of Fort Lauderdale, « 
Priday, Kinney Electric Mfg 


entative le ea the snit 


eparate stave setting As the cur 


: NO BEND e NO SQUASH 
tain was drawn for each stage set A MUST for Electrical Men 
ting, revealing an attractive and 

DEALERS. N oo A inusual luminaire design and 


MAKE YOUR PURCHASE OF STAPLES FROM THE 
ORIGINATORS. AND NO INFRINGEMENTS ON 
, model in appropriate fashion co ANYONE’S PATENT. THE GREATEST IMPROVE 
lata, D 1-2 tume, Mr. Ferrando would describe MENT FOR THE BEST STAPLE IN 30 YEARS 
the luminaire, its quality and style FREE SAMPLES ON REQUEST 
Sold by Leading Electrical Wholesalers 
Own, /SALES features, and how and vhere it ° : — — . 
could be used effectively in the THIEL TOOL & ENGINEERING (O., INC. 
A wholly owned subsidiary of 


oe Antena nme home. Then as the model walked 1417 N. Market St. © St. Louis 6, Mo. 
to the front of the stage, the cur 


tain was drawn and Miss Dillon de 
cribed the model’s costume and 


accessories, and when and where t 
they could be worn lt doesnt 
Sound Powered At mid-point of the 12-scen 
TELEPHONES 108 , Dorothy Johnson, a local in Cost 
. erior decorator, gave a highly oee 
work in an . interesting 20-minute talk and dem 
emergency onstration on “Light for Decora it D 
, tion”, including selection of prope) | ays 


light sources for various colo} 
\ 


CO mwEnNTON 3, NI 


because they ? \ schemes in the home and use of to se 
NEED , >) deluxe fluorescent lamps and tinted U ee @ 
ie) ‘. : lamp bulbs 
CURRENT (= Several door prizes, in luding i fon ee nen 
— deluxe Lightolier luminaire as first BRUSHES 
prize, were given away at a draw 
if everything else . ing after the show presentation 
win Gir prowee , _ nth ow Following the show, visitors were Brushes are manu- 
seat htmy ie aiean ea treated to refreshments and invited factured to size — 
sound enere the voice while rine to tour the showroom and inspect need not be cut down 
ing is @ he ven the hundreds of lighting fixture to fit commutator. 
which were on display It pays to protect 
be4 The Festival of Fashion and your electrical equip- 
wt pa a . a he tb use Lighting show was produced on ment with 
gresses three consecutive evenings, with HELWIG CARBON 


INDOOR AND OUTDOOR MODELS over 100 contractors and ladies BRUSHES. 
attending each performances Jach 


semi-seles eid nmon talking wee Rudderman, president of Rockland 
ceca Hlectrie & Supply Co. and Henry Hi HELWIG CO 
ed ; Ferrando were both delighted with 7 


f te 
the success of this program, and CARBON PRODUCTS 
HOSE-McCANN stated that visitors were most en- 
TELEPHOME CO... 1mC thusiastic over both the educational 2546 N. 30th ST 


761 THIRD AVENUE and entertainment features of the 
BROOKLYN 32.N Y show. 


in selective 


MILWAUKEE 10, WIS. 
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Electrical Contractors 
of N. J. Form State Group 


The local 
Associatior 
a state 


Jersey 


Contractors 
joined to form 
the New 
Electrical 


Known as 
il of 


Clation 


group 
State 
Contractors A 
At its first 
elected Nichola Romano of Pas 
president Willian 
Paterso! pre 
M. Haase 
Wallace Co 


lal ecretary 


Counce 


meeting the membe1 
Ackerman, 
ident: Edward 
od, treasurer; 
Maplk finan 
Nathar Yust 


ecretal 


Wood 


membe 
Shephard st 
Pegnato Lynd 
itfven, Fair 
zverald, Pat 
y, Elizabeth; 
ardson, Bel 
Herbert 
Brenman, Su 
3on was cho 
group 
President 
the 


State leve repre 


tated 


Counce! provide 
entation of all 
and that the 


endeavor to 


; 


electrical ( I rac TT 


Council would promote 


rmat 


and assist in the fe ion of elec 
trical contract a 
such 
Jersey where 
exist. One of the main 
of the Council I] be 


educate electrical 


ociation in 
areas ot! tf i ‘ 


they do 


not at present 
func 


to inform and 


tion 


contractors and 


electrical contracto! 
New Jersey on the 


llations 


members of 
associations in 
rules and reg governing 
various electrical codes 

The Council now 
than 400 electri 


the state o! Ne . 


represents more 
contractors W 


WES OLSON 
ctric 
Electrical 


a ¢ 





WHEN POWER FAILS- 


your WIN 


OWER 


EMERGENCY PLANT ~ 
Takes Over Immediately 


800 WATTS AC 


Power failures occur when 
you least expect them. 
When a WINPOWER 
Plant is on the job, it takes 
over instantly no matter 
No 
interruption to lighting, 
heating, refrigeration, ele 


what the emergency 


vator operation or other 


electrical services 
The new 1957 models are 
available in all voltages 


1,500 WATTS AC = 


t 





CONTRACTORS 


Portable units also 
available for oper 
ating contractors 
power tools. 











nS f 


5,000 WATTS AC 


4% ~~ 
a 


and phases up to 100 KW 

AC or DC. More than 
thirty years of experience 
guarantees top perform 
ance and long life. These 
plants powered by world 
famous engines are priced 
to beat all competition 
Write for proof. No cost 
No obligation 


WINPOWER MFG.CO. 


Dept. G-35 NEWTON, IOWA 


“> 


10,000 WATTS AC 








match power factor 
correction to the motor 


The 


mark of 


reliability 


with 


UNIPAK* CAPACITORS 


It's easy with Sprague 
of de ins in 
Each 1s completely 
needs no 


additional 


Unique Sprague unit 


give 
trouble-free service. 
Write for complete 


Bulletin PF-1150 available 


quest to Industrial Capacitor Division 


333 Marshall St 


Sprague Electric Co., 


North Adams, Massachusetts. 


s complete selection 
izes from Yy to ISKVAR 
elf-contained 
witches of 

cell construction 


you maximum reliability, long term 


information in 


free 


i 
' 
! 
' 
' 
! 
1 
J 


COPY 


catalog Power Facter Cerrection 
FOR YOUR 


THIS 


prague 


fuse 


- 
SEND 


4t st 


on fe 


COUPON 
ve oe 2 ee se ee ee ee ee a a DD 


* Trademark ——-— = oo 
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‘wr 
ELECTRICAL 
CONTRACTORS! 


Did you know that with the Wodack “Do 
All’@® Plaster Groover, you can install the 
new “piped oxygen” system in hospitals, 
without vacating the rooms or disturbing 
the daily routine? 


The Groover makes two 
plaster, to make grooves tor the copper 
oxygen tubing. And as for dust, there is 
no dust problem when the Groover is used 
with a commercial vacuum 
with the Wodack “De-Ali” 
cleaner 


parallel cuts in 


cleaner, or 
heavy duty 


The Groover is also used in installing heat 
control, air conditioning, music and other 
controlled systems, wherever electric wires 
are to be run in plastered walls 


Ask for Bulletin 560-EC describing the 
Groover and the Wodack Vacuum Cleaner 
And if desired, ask tor 
the new piped oxygen 

pitals 


Wodack Electric Tool Corp. 


4627 W. Huron S., Chicago 44, Ill, US.A 


information on 


system for hos 


Phone: AUstin 7-9866 
q Our 41st Year Making Wodack” Tools 








Gives You 


NEW 


INCO 
“ECONOM y 


IN 


PORTABLE ELECTRIC POWER 


WITH THE EXCLUSIVE NEW 


IDLING CONTROL 
pp Extends Engine Life 
ye Reduces Fuel Consumption 
y Lowers Maintenance Cos 


WINCO MODEL 
206814820 -i1M 
27500 watts, direct 
115) volts 
AC 
Lightweight Car 
trying Cradle op 
tional 


Plant automatically idles until 


watts or more is applied. Automatic CON 


SERV-er reduces engine to idling speed when 
tool is turned off, revs up to operating speed 
automatically 
Get all the facts on this money-saving Winco 


when tool is turned on—all 


feature Write Dept. ECM-57 


WINCHARGER CORPORATION 
SIOUX CITY, IOWA 
Subsidiary of Zenith Radio Corporation 


P 





load of 75 


45 YEARS in the busine 
William Fatt electrical 
Mount Vernon, N_ Y., the 


promoting electricity t the 


addition to hi 


have taught 
contractor of 
importance of 
customer. In 
ymmercial 
Mount Ver 


mtrol, which 


industrial and c 
work. h chairma f the 

4 ‘ 
no ( } 300 
examine 


licer ng 


Electronic Control 
Circuits 


Hundreds of 
ele ctronie 
vith a 


characteristh and uyyested 


practical industrial 


control circuit each 


Concise cription ol it 
plication are collected in a 
book. Circuits are grouped by fume 
indexed for 
( hapter 


amplifier, counting, 


tion and carefully cross 


CAS\ reterence include 


measuring, 


mo 
tor control, photoelectric and pows 


ipply circuit \ separate chapte) 
thei 


applica 


is devoted to transistors and 


industrial control circuit 


should 
know ledge of 


tior Reader have a good 


vorking electronic 
fundamental ind 
“Handbook of 


Control ¢ 


components 

Ele 
ircuits” by John 
Vin Zeluff i published 
Hill Book Company and 


Industrial 
tron 
Markus and 
by McGraw 


costs $8.75 


Induction Heating 
Practice 


This up-to-date study by a lead 
ing British expert covers practical 
equipment and 
employed in 
high-frequency metal processing 
Design of special-appli- 
cation devices is also included. By 
D. Warburton-Brown,. Philosophical 
Library, 15 BE. 40th St., New York 
16, N. Y. 192 pps. $10.00 


aspects, types of 


techniques various 


operations 
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Y-erR Eas 


Wire Pulling Lubricant 


Only Y-ER EAS has all these features 


* Creamy, non-corrosive lu 


Write fer bricant. Never greasy or 


descriptive 
booklet 


messy 
Prevents sticking or set 
ting. Specially helpful on 
saddles and turns. 

Does not run back on 
cables 

Never harmful to hands 

or clothing 

Permanently non-harmful 
to cables or conduit. < 





| Rubber, Braid oF 
= vered Cables JIE a 
Synthetic Co Cal” 


J a 
{UL 
ee ¢ 
te, eee! 
AT ALL LEADING ELECTRICAL SUPPLY HOUSES 
= 


Fevectro COMPOUND CO. p 


4149 W. 150th Street © Cleveland 11, Ohic 


Quick-Wedge 


OOREW-HOLDING 


} 


MAY 


SCREWDRIVER 
2’ to 14” blades, 4 bit sizes. 
Available with shockproof 
plastic covered tubing 
Unconditionally guaranteed — 


ASK FOR IT AT YOUR DEALER 


Kedmon Co., 233 South Sth W., 
Salt Lake City, Uteh 


1957 








The Art and Science 
of Protective Relaying 


The outgrowth of a course given 
by General Electric Co., this book 
deals with the theories and appli- 
ations of relaying to protect all 
elements of power systems from 
abnormal operating conditions. Ma- 
terial is applicable to any make of 
equipment. By C. Russell Mason. 
John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y 
110 pygs., $12.00 


Electrical Systems 
Design 


“lectrical Systems 
Design” by KF. McPartland and 
the Editor of Electrical Construc 
tion and Maintenance. covers fun 
damentals and accepted practice in 
the field of electrical design and 
installations. It aimed at all seg 
ments of the electrical construction 
and maintenance’ industry The 
practical presentation sets forth 
design standard ind procedures 
for modern and efficient electrical 
systems for power, light, heat and 
signalling. Installation in all types 
of building ommercial, indus 
trial, institutional and residential 
are considered 
The book present step-by-step 
approaches for electing design 
concepts which will fulfill electrical 
power requirements, for implement 
ing the concept vith actual equip 
ment and hardware and for incor 
porating the resulting ystem 
vithin the pl | dimensions of 
buildis 
Comprehensive, profusely illus 
trated, the book will provide self 
training ystems design for the 
the field, reference 
electrical de 
signers and views of modern trend 
in electric: lesign and construc- 
tion for all Sound engineering 
principles and _ intelligent con 
formity to the safety provisions of 
the National Electrical Code are 
empha ized throughout the book 
And spare capacity in system de 
sign is recognized as an essential 
element of modern design to elim 
inate the rapid obsolescence of 
electrical system 
Electrical Sy ms Design con- 
tains 140 pages, 84 by 11, equiva- 
lent to about 300 pages of standard 
textbook size Published by the 
McGraw-Hill Book Co., the book 
sells for $6.00 


— THERMAL MAGNETIC 
Be ta CIRCUIT BREAKER 
a ¥e e permits harmless 


temporary overloads, 


® bd : are trips instantly when 
in a oh Peewee overload becomes 
See dangerous... offers 
e ] Mie quick-make, quick- 
; ; See break action, thermal 
eoete with : é , : tripping element and 
; , 1 deionization are 
es quenchers 
PACI FIC DISCONNECT SWITCH 


designed for cool op- 
eration, safety and 
long life. Features 


[ 4 - : ) clear visibility, posi 

tive circuit opening 

om ination ' 2 i and silver plated cur- 
‘ rent carrying parts, 

NOW Federal Pacific does away with 

the need for separate motor controls 

ers and safety switches or circuit breakers! 

Now you can meet all your needs with 


one simple space-saving device... and 
save money while you do it! You install 
Finest Products Engineered only one device—save valuable time— 
FEDERAL PACIFIC ELECTRIC conserve precious space! Faster, easier 
installation more than offsets the 
_ Conran slightly additional cost, 
50 Paris Street, Newark 1, N. J. 








Efficiency Nested Conductor Racks are simple 
compact and are scientifically designed to carry 
conductors equidistant from center to center. One 
bolt supports the bushings, and clamps the bush 
ing support to the frame. Available in 2-3-4-5 
and 6-bushing racks 


Write for Catalog 38-A 


“FFFICIENCY” DEVICES FOR CONDUIT and CABLE. SUSPENSION 


MANUFACTURERS OF EFFICIENCY 
ELECTRICAL DEVICES FOR CONDUIT 
AND WIRE CABLE SUSPENSION 


AND MANUFACTURING CO. 
EAST PALESTINE, OHIO 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 





JUST 
OuT! 


ELECTRICAL SYSTEMS 
DESIGN 


he design and lay 
er, light, heat 
inications Shows 
right type, size 

to work with the 
Nehtin systema 
4. F M. artiand 
and Maint, 140 pp., 


et t 
and Editors of Fleet. Const 
itlus., $6.00 


ELECTRICAL CIRCUITS 


Direct and Alternating Current 


a, and neinu 
Anst. Prof 


Purdue t niv. 50° pp., 761 Iilas 


ELECTRICAL ESTIMATING 


Informatior 


any elect 


he coset of 

and «a 
ion and 

er ume of ent 
t« * nary esatimat 
md Kad 


epara n oft 
tes discussion of 


le entire ' 
ubor units, and include pages of r 600 
wll price unite By Kay Ashley, Elec, Engrg 
and Eatimating Consultant, and Conealting Ed 

Klectrical Construction and Maintenance. See 

ond Ed, 365 pp., 208 charts, Ulus., and sample 
estimates. $8.00 


ventions 
s rs and In 
= \nvento So vcchicians make 10 


yle 
Helps hae ee ne va — ~ ting 
pave ming r 7“ Pointers OF \ ( 
entions Ore! . 
ing ’ 


icin’ Parent Expert: 17° PP" gy 


gineers 


narke ius 
ate 


luske 


Patent 


«hat make 


Notes for En 


SEE THESE BOOKS 10 DAYS FREE 


Motiraw-Hill Beok Co 
7 WwW. 4it Ot 


Dept. Et 
wv uy 


i be lx 


Elect ystew Des 
Electrical Circuits, § 
Electrical Estimating, 

» Patent Notes for Enes., £4 

I ha inventors and tnaventions, § 


(PRINT 


For price and terms outside U.S 
write MoGraw- Hill tat'l., NYE 


ELECTRICAL 


DATES AHEAD 


International Assn. of Electrical In- 
spectors Joint meeting Baton 
Rouge Chapter, George Welman 
Chapter, North Louisiana-East Texas 
Chapter, Texas Chapter, Texas Gulf 
Coast Chapter, Heidelberg Hotel, 
Baton Rouge, La., May 10-11; Ellis 
Cannady Chapter, Carolina Hotel, 
Raleigh, N. C., May 14-15 

Ituminating Engineering Society — 
Regional Conferences Midwestern 

Astor Hotel, Milwaukee, Wisc 
May 9-10; Great Lakes—Pantlind 
Hotel, Grand Rapids, Mich., May 13- 
14; Canadian—-Sheraton Brock 
Hotel, Niagara Falls, Ont., May 16 
17; Kast Central—William Penn 
Hotel, Pittsburgh, Pa. May 23-24; 
Northeastern—Hotel Statler New 
York, N. Y., June 12-13 

National Industrial Service 
Annual convention, Statler 
Buffalo, N. Y., May 12-16 

National Fire Protection Assn. 
annual meeting, Hotel Statler, 
Angeles, Calif., May 20-24 

National Association of Electrical Dis 
tributors--Annual convention, Sher 
aton-Park and Shoreham Hotels 
Washington, D. C., May 26-29 

Edison Electric Institute-—-Annual con 
vention Palmer House Chicago 
iil., June 3-6 

Chicago Electrical 
Conrad Hilton 
June 4-6 

New York State Association of Elec 
trical Contractors and Dealers, Inc. 

Annual convention, Saranac Inn 
Saranac Inn, N. Y., June 30-July 7 

IItuminating Engineering Society 
Sist Annual National Technical Con 
ference, Biltmore Hotel Atlanta, 
Ga., Sept. 9-13 

Technical Conference on Electrical 
Maintenance—King Edward Hotel, 
Toronto, Ont Canada, September 
27-28 

International Association of Electrical 
Leagues—-Annual meeting, Sheraton 
Gibson Hotel, Cincinnati, Ohio, Octo 
ber 2-5 

Electrical 
cial 
tober 7-9 

Rocky Mountain Electrical 
Annual convention 
tel, Colorado Springs 
13-17 

Florida Association of Electrical Con 
tractors Annual Convention and 
Electrical Trade Show, Soreno Hotel, 
St. Petersburg, Fla., October 16-19. 

National Electrical Manufacturers 
Assn. Annual convention, Tray 
more Hotel Atlanthk City N J 

11-15 


Assn. — 
Hotel 


61st 


Los 


Industry Show 
Hotel, Chicago, Ml 


Progress Show 
Museum, Philadelphia, 


Commer 
Pa., O¢ 


League 
Broadmoor Ho 
Colo., October 


November 

National Electrical Contractors Asso- 
ciation--Convention and Exposition, 
Netherland Plaza and Sheraton Plaza 
Hotel Cincinnati, Ohio, November 
11-16 


“Corpyer™ 
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Model 610 Metal Cutting Band Saw 
MOUNTED on WHEELS 
and Ready to GO! 


KALAMOBILE 


TRULY PORTABLE 
HANDIER THAN EVER 


The Kalamobile has rubber-tired 
wheels and telescoping handles ° 
shifted job-to-job by 
one man with ease. This new 
Mobile Mode! M610D cuts pipe and 
conduit fast and clean. Capacity 6” 
10” flats 


can be from 


rounds 


Machine Tool Division 


Kalamazoo TANK and SILO CO. 


509 HARRISON ST., KALAMAZOO, MICH. 


KATO™ 
GENERATORS 
. adaptable to all 


well-known engines ! 


® Choice of Five Flexible Couplings 
© Adaptable to all engines with standard 
SAE Bell Housings 


There ie a size in the Kato line of generators with the 
electrical characteristics to meet your specific require- 
monts. They hook up with any diesel or gasoline engine 
by means of one of Kato's flexible couplings. All stand. 
ard frequencies 25, 50, 60 and 400 cycles plus many 
special frequencies to 1200 cycles, (both fixed and vart- 
able Now 400 cycles to 250 KW. 60 cycles to 500 KVA 
One or two bearing design 
MOTOR GENERATOR 
SETS 
Wide variety of beth 
fixed and variable fre- 
quency ranges startin 
at 25 cycles, up to | 
eps. 400 cycle line now 
up to 250 KW. 
SPECIAL ORDERS 
WELCOMED! 


We tnvite Your Inquiries Regarding Your Requirements 


Phone 5031 1442 First Ave, Mankato, Minnesota 
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. ? 
oes as tn ee, GENERAL PURPOSE RELAY 


(SERIES 130 RELAY) 

QUESTION: Is an order for THE MOST USEFUL RELAY FOR INDUSTRIAL APPLICATION 
electrical equipment, subject 
to the approval of an archi- LARGE 


. : q . NDING HEAD SCREWS 
tect, a binding agreement? — ‘ 
for No 12 Wire or Lugs 


Although an electrical contract 
alled for the instal 


‘ , 
rical equipment 


ition of elec- 
a specified 
rand, Roscoe, the electrical con- 
tractor, placed an order with Mr. 
Jones for equipment of a different 
make The order, however, was 


lg 
¢ 
I 


made “subject to the ¢ OVE if : map ny 
lade “subjec o the approv al of REMOVASLE 
the job architect and engineer. MOUNTING BASE 
As it developed, a member of the 
owner’s building advisory com- 


mittee who had no authority NO OTH SS eee 4 aes ee oe eB RSATILE 


, ts all pen ght SPECIFICATIONS 
speciner ran was ie E8T. 1e 
nauit? Wake the ceatleie ahs CONTACTS RATINGS CONS MOUNTING BASE 
his consent, the architect, bowing Single-and-double pole 20 amp. at 115 V AC 4 0C te 230V mote hin er op 
degrees either direction 
Aux. DT contacts available UL. Approved Power—?2 watts for mounting convenience. 


DIMENSIONS Bbose—! «3 se 


Request complete data on Series 130 Relay 


to the dictates of the committee Single-and-double throw 60 Cy. AC or 24 V OC (Interchangeable) 
man, withheld his approval. 

In the days that followed, M1 
Jones, with Roscoe’s knowledge 
obtained the equipment that Roscoe 


had ordered. In addition, he pre 
pared sketches, layouts and drafts 4) a "7 YAS y . 
if the proposed installation and 4 AS) IG yi WY Al is 


met with the engineer on several 
occasions to discuss the work RELAYS & LONG BRANCH, N. J 
Thus, when Roscoe finally told him 
that the deal was off, Mr. Jones 


va stunned 








“I spent a lot of time and money 
on your order,” he fumed at the 


_ the industry's newest models.... 
electrical contractor You can’t do ay Ww ° ° *,¢ ° 
that to me!” at today’s most inviting prices! 


“T’ve got no choice,” retorted 





Roscoe. “The order was given sub 
ct to the approval of the archi- for every home, 

tent, Sines. | cnabdn’t git Bie aes "tet Maa UNIVERSAL ELECTRIC POWER 
en's wt Gon, Bin and industrial AND LIGHT PLANTS 


he concluded, “the order wasn’t 
binding on me until I got the archi- 
tect’s approva You’ve got no gripe 
against me.’ 

Mr Jone noweve! disagreed New popular 
and sued for breach of contract lightweight, air | | dinesl uaniied bas 
THIS WAS THE DECISION: The cooled 3500 per 25,000 wate 
court held for Mr. Jones. It ruled model 4 * capacit 
that the order was a _ binding 
agreement even though it was 
contingent upon Roscoe’s obtain- 
ing the approval of the architect. I t! olin 1 diesel range, Universal it. Model 
And, concluded the court, since et .- ; eu 7 ‘ ire oh vores ae rac Hy wn agate 
Roscoe failed to notify Mr. Jones Biot qoeee At pate 
of his inability to obtain the ap- weight- and space-sav 
proval of the architect and per- 
mitted him to prepare the order, UNIVERSAL MOTOR CO 
Roscoe was barred from asserting 438 Universal Drive, Oshkosh 
that the contract could not be ' 
completed for lack of the archi- 


» 
. 
* ul | | light plant literature and prices 
tect’s approval * nmiversa 


Name 


» . 
Based upon a 1956 Mas Dec *.s* of Oshkosh Fiem 


’ ’ Address 
on. State laws vary. For personal 


Send me complete illustrated « 


‘ R AN HT PLANTS 
sidance ee uour local attorney 
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MINERALLAC 
“PULL-IN” 


COMPOUND 


No. 100 


LISTED 
and 
APPROVED 
by 
UNDERWRITERS 
LABORATORIES 


ComPoUN? 


For Rubber, Synthetic, Plastic 
or Lead-Covered Wires or Cables 


Approved by Underwriters Laboratories 
for lubricating wires and cables to facil 
{tate pulling them into conduits. Not in- 
jurious to wire or wire covers. Free of 
objectionable odors. White in color. Will 
not drip or run. Convenient pint, quart, 
% gal., gal. and 5 gal. cans. Available 
through your electrical jobber. 


MINERALLAC ELECTRIC COMPANY 
25 Worth Peoria Street, Chicago 7, Illinois 


MINERALLAC 


°® ELBOWS Large Radius, 
Standard Radius, EMT 


PIPE NIPPLES 


COUPLINGS 
RUNNING THREAD PIPE 
WALL PLATES * GOOSENECKS 


Write for Catolog 


[Mirpce ]V\ 


PITTSBURGH 12, PA 








1455 Spring Garden Ave 





Among the 
Manufacturers 


Headquarters Announcements 


Consolidated Diesel Electric Corp 
and asset 


Motor Co 


has acquired the business 
of The Lima Electric 
Lima, Ohio 
Emerson Electric Mfg. Co. of 
St. Louis has purchased assets of 
Pryne & Co Ine of 
Calif 
Olin Mathieson 
nas pure hased 
Electrical Corp., 
Kurt Versen Co 
N. d Richard O 
president, sale 
Hubbard and C. 
John McDowe! 
John Dy ervice 
land, Calif. plant 
Dyson Corp., N« 
lin H. Kissner, 
dent and director 
Thor Power 
I] William J. L 
division manage? 
Kdwards Co., Ine 
John L. Taylor, 
president and 
of directors 
National Electric Products Corp., 
Wire and Cable Div., Pittsburgh, 
Pa.—A. E product 
ayel 
General 


Pomona, 


Chemical 


of Si 


{ orp 
yuthern 
Tenn 
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Charles J. Simon, manayer of 
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John C. Virden, chairman, 
tion to existing duties 

Allis-Chalmers 
Milwaukee, Wis 
director of domestic sales 
Wire and Cable 
Essex Wire Corp., Ft. Wayne, 

O. W. Anderson, sales manager 

General Electric Co.’s Weather- 
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Chicago, 
president, 
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LOW PRICE 
SMALL SIZE 


“MINOR® 
MEGOHMER 


PINT SIZE INSULATION TESTER 
500 VOLTS DC GENERATOR 


Range 0-50 megohms True Ohmmeter, in 


dependent of generator speed. Furnished with 


genuine leather carrying case 6’ test lead 


megographs 


Write for Bulletin No. 450 


HERMAN H. STICHT CO., 


27 PARK PLACE 


THER 


Variable Voltage | 
Control 


INC. 


NEW YORK 7. N ¥ 








FULL WAVE, THYRATRON 


Keetifints 


FROM FRACTIONAL 
TO 1000 KW 


+ @ Stepless Voltoge Control 
cial applications 


RATINGS 


@ Simplified Circut 
@ Can be custom fitted to spe 





The most practical control forall var- 
iable speed d-c motors. Ideal for such 
equipment as machine tools, testing 
stands, materials handling, printing, 
etc. Write today for de- 

- tails pertinent to your use 


it's THER... whatever your d-c requirement 


THER ELECTRIC & MACHINE WORKS 
Serving Industry For Over 40 Years 
21A SOUTH JEFFERSON STREET, CHICAGO 6, LLINOIS 
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ELECTRICAL 


There are 


for YOU 
in 
the PAINE line 
of Hanging 
and Fastening 
Devices: 


Saves you time, 
inventory and 
freight costs. 


and job-right 
design make 
satisfied users. 


— Strong, color- 
ful cartons, 
clearly labelled. 


stimulated with 
attention-getting 
ads like this > 


For a Quick Way 
to Hang Fluorescent Fixtures 


"King Size’’ 
use 


¥. 
Style A \ 
flush-to-ceiling 


Style J 
for chain-hung 


fixtures 


alse available with fixtures 


square and flat. head 


bolts 


Where hollow ceilings present a problem (e.g. steel 
ceiling in stores) Paine ‘King Size'’ Toggle Bolts 
are the answer. Their extra-wide wing spread — 
up to 4” — distributes weight and insures a tight, 
permanent fastening. Available with 10-24 or “4” 
20 bolts in a range of lengths and styles 


Send for complete catalog 


the best craftsmen always take pAINE's 


THE PAINE COMPANY, 6 Westgate Road, Addison, Illinois 





t 


; 
Cu 


iv 


na 





ougnt Dy 


PLYMOl 


/ 


iled invalid the added « 


many 


proceeding and we 


r the finest plastic electrical tape 








PLYMOUTH RUBBER COMPANY'S 
PLASTIC ELECTRICAL TAPE RULED 
NOT TO INFRINGE MINNESOTA MINING 


two years of court 


Minnesota Mining & Mfg. Co., the 


action in a patent 


tates Court of Appeals for the Fourth Cir 


ruled that Plymouth 


TH PLASTI( 
ge the 


Rubber Company’: 
ELECTRICAL TAPE does 
iM Patent No. 2559990, and further 
laims on reissued Patent No 


if construed to cover such Plymouth tape 


friend in the allied 


we wish to expre our thanks for their 


electrica and 
and encouragement during these arduou 
pledge to continue manu 


made 


PLYMOUTH RUBBER COMPANY, INC. 


Vanufacturey since 1AU4 


CANTON, MASSACHUSETTS 
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Homes, Schools, Factories 


COOLAIR 


Is The Answer to 
Low-Cost Cooling 


CO Fan, one 
of many models 
from 1400 to 


154,000 CFM 


\° 
Whenever the call's for cooling, 
install COOLAIR. Costs you less 
performs better—anywhere. For 


information and prices, write 
American 
Coolair Corp. 


3609-A Mayflower Street 


Jacksonville 3, Florida 


USE GENUINE 


A | Ql: 


vu 


. a ” Guaranteed by 
« Good Housekeeping 


, « 
45 sovienns 


A 


Over 
100,000,000 
in USE 


PERFECT 


FASTENER 

To hold ANYTHING 
Securely in Hollow Walls, 
Floors and Ceilings 


Untike nails and 
tall fixtures s 
them —not where 
ture imbled 
inforces the are 
Untike othe 

s permanent ed and re 
placed in the same ’ s inexpensive 


and money back ¢ 


Write for Free Folder 


ALWATS 268 FOR Genuine 


SCREW ANCHORS 


mouY coRP. * DEFT E30 «© READING, PA 
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manager. Newark, N. J. 

Markel Electric Products, Ine. 
Jae and Meyer Co., Inc., representa- 
tive in New York City, Newark and 
Southern Connecticut areas 

Sylvania Electric Products Inc.: 
H. Page Woodbury, sales supervisor, 
lighting products, New York section 
of Metropolitan district, office in 
leterboro, N. J.; Robert Houston, 
lighting sales supervisor for North- 
ern New Jersey area, office in Teter- 
Horo, N J 

sullDog Electric Products Co.: 
Henry J. Horner, Eastern Region 

ervice engineer, office in New York 
(ity 

Weston 

Corp 


Electrical Instrument 
Hubert B. Stallings, district 
manager, Philadelphia 
office in Philadelphia 


territory, 


SOUTH ATLANTIC 

General Electric Co.’s Construc- 
tion Materials Div., Southwestern 
District: Robert L. Andress, district 
representative for conduit, wiring 
devices and wire and cable in Nash 
ville trading area 


EAST CENTRAL 
Westinghouse — Electri Corp. : 
Carroll V. Roseberry, manager, mid- 
vestern region, office in Chicago. 
Tork Time Controls Inc.: 
Cable and 


Larry 
Jack Kight, representa 
tiv in Cleveland and surrounding 
area 

John C. Virden Co 
Vershure sale 


Michigan territory 


Richard N, 
representative, 
; Gabe Rice, sales 
representative, Southern Ohio, Ken 
tucky and West Virginia 
Alpha Wire 
Corp., West 


representative in 


Corp Neal 
Richfield, Ohio, sales 
Ohio, Western 
Pennsylvania and West Virgina. 

American Blower Div., American- 
Standard: Richard C. Walsh, man- 
ager, new branch sales engineering 
office, Green Bay, Wis. 

BullDog Electric Products Co.: 
Clarence E. Meister, Toledo district 
office in Toledo, 


Beat 


sale manager, 

Ohio 
Graybar Electric Co., Inc.: J. A, 

Reayen, operating manager 


Bay. Wis 


Green 


WEST CENTRAL 
Gould-National 
Industrial Div. : 
Gulf regional 
Dallas, Tex 
Graybar Electric Co., Inc.: W. D. 
Anderson, operating manager at 
Springfield, Mo.; D. L. Pulliam, 
manager at Oklahoma City, Okla. 
United States Dynamic Corp., 
Semiconductor Products Div.: Ed- 
ward F. Aymond Co., Dallas, Tex., 
Southwestern representative. 


Inc., 
Lewis L. May, Jr., 
manager, office in 


satteries, 
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Miller... re crcarest 
NAME IN SAFETY! 


MILLER manufactures the world’s largest 
line of safety belts. Other safety equip 
ment includes canvass bags for every 
purpose. For safety, install original 
MILLER grips without heat. Use tool 
holster for all tools. Send to Dept. 257 
for prices and new catalog. 


NO. 6119 
4ES MAINTENANCE MAN'S BELT 


e 


NO.67 8 
NEVER-SLIP PLIER GRIPS 


\ 


MILLER EQUIPMENT CO., INC 
Franklin, Pennsylvania 
IN CANADA 
SAFETY SUPPLY CO., TORONTO 











FOR 


POWER 
THAT'S 
ALWAYS 
ON 

THE JOB 


ZENITH 


PN thao) 7 vals 
TRANSFER SWITCHES 


Zenith Automatic Transfer Switches assure full 
protection against any f silure of regular voltage 
Transfer to emergency power in a fraction of a 
second i sutomatic at 70 of line voltage 
Regular power is restore of line voltage 
Simple design construction 


witches lock niec.auncally 
trouble-free toggle uction no 


7 latches or delicate mechanism 


throug! 
prings 


Available electricall anical 


held, 30 to 400 amps 


or mech 


Send for free catalog on complete Zenith line 


155 WEST WALTON STREET + CHICAGO 10, ILL 
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R. M. THOMPSON, the guiding light 
and driving force behind the success of 
Electrical Houston, 
Texas of the type of 
hea talled at Dow 
Inc 


Constructor Inc., 


here hold piece 
vy duty aerial ible ir 
Chemi« Erector 


al by Line the pole 


line division of his firn 

Yale Material Handling Div., 
Yale & Towne Mfg. Co.: Roger R. 
Reynolds, district sales manager for 
Texa Oklahoma and Louisiana; 
L. Patrick McGauley repre- 
sentative in charge of new district 
office in New Orleans. 

Pittsburgh Reflector Co David 
S. Young Co., representative in Mid- 
Gulf area, office in New Orlean 
La Howard E Johnson, repre 
sentative in T« Oklahoma 
Construc 


sales 


and 
General Ele ! { 
tion Materials Di, 
District 
ager, office in Houston, Tex 
Moe Light Div Thoma 
trie Ine Norman A 


represe! itive I lowa 


Southwestern 
James S. Hurlburt, man 
Indus- 
Kozlarek, 
and Ne- 


Draska 


WEST 

Pittsburgh Reflector Co es 
Walker Co., sales representative for 
San Francisco territory 

S & C Electric Co., Western Sales 
Div.: William R. Sibbett and Frank 
C. Trayer, sales engineers for North- 
Nevada 

Co 


manager, 


ern California and 

Thor Power T 
H. Gabriel, branch 
Angel Mark A 
Denver 
Robertshaw-Fulton Controls Co., 
Div Ralph J. 
representative in 
Southwest office in 


J 


Clarence 
Los 
on, branch 


Te) 


Horen 
manager, Cok 
Heating Contr 
Davidson 
Pacific 
Long Bea h, Cal [ 
General Elec Co.’ truc- 
tion Materials Div., Pacific District 
Willard E. Norwood, represenative 
in Los Angele Oti A. Taylor, 
representative in San Francisco 
wiring devices, 


sale 
area, 


trie Con 


area; wire and 
and « 


(re 


able, 
ynduit 

Stan Os 
entative, Los 


neral Cx 


feild repre 


ELECTRICAL 


SEARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS 
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sk 





“OPPORTUNITIES 


—RATES— 


Re 
Ime 


rT 


har 


EQUIPMENT 
USED OR RESALE 


DISPLAYED 


wipment Wanted or For Sale Advertisements ec 
eptable only in Displayed Btyle 
Jividual Spaces with border rules for 
lisplay of advertisements 
e advertising rete is $12.90 per inch 
advertising appearing m other than 
basis. Contract rates quoted on request 
ployment Opportunities $19.50 per 
ect to Agency Commission 
advertising inch is measured % 
ne column columns—-30 Inches 


prominent 


for all 
& contract 
inch, sub 


vertically on 
to & page 





REPLI Kt 
Th y 
VEW YORK P 
CHICAGO 


iN FRANCISCO 


POSITION WANTED 


Maintenance Engineer — Electrical-Mechani- 
eal-Industrial experier wcate anywhere 
in USA. Resume on request. PW Fle« 
trical Construction & Maintenance 


ce 


1860 


SELLING OPPORTUNITY WANTED 


Cleveland Manufacturers Agent—Sales Engi- 
neer, 20 years experience mntacting electric 
utilities, distributors, cont large In 
dustrials, in northern OF want lines, pref 
erabl wire and mnduit conduit 
fittings, et« Negotiat etly confiden 
tial RA-4802 Electri« Construction & 
Maintenance 


actors, 


cable 


s. Covernment 


ved in the office of 
truction Director 
Balboa Heights 

I T., June 

blle opened 

ul] plant 

1 services and 

ill domestk 
equipment on 
nama Canal Zone 
tion The work 


the 
itions, ar 
examinatior 
interested 
Panam 
Division 

N. ¥ Data ma 
t of a deposit of 
will be refunded 
40 calendar days 
For further in 
een %9-5480 ex 





Your inquiry 


will have 


Special value 


this 
when writing advertisers. 


If you mention magazine. 
Natur 
ally, the publisher will appreciate 
Bene DE 


identify you as one of the men the 


more important, it will 


advertisers wants to reach with this 
message and help to make 
possible enlarged future service to 


you as a reader 








TITANIUM METALS 
CORPORATION 
OF AMERICA 


Excellent for 


Electrical 


opportunity gradvate 
with three to five 
years experience in electrical design 


Engineer 


construction or maintenance 


Permanent position open for PROJ 
ECT ENGINEER at Henderson, Nevada, 
plant located eleven miles east of Las 
Vegas, Nevada 


Duties consist of design of high and 
AC 
tion, AC and DC control systems, sele« 
of AC and DC 


construction 


low voltage AC systems, rectifica 


tion machinery, liaison 


with and maintenance 


forces 


Salary commensurate with 


experi 


ence, ability and education 


Send resume to 


industrial Relations Department 


TITANIUM METALS CORPORATION 
OF AMERICA 


P.O. Box 2128 
HENDERSON 








FOR REWINDING 


Send your armatures to Maine—Superb 
quality—lowest prices—fastest service 
unconditionally guaranteed. 


CLIFFORD L. MOIR 


Route 4 Bath, Maine 














BOOKS 








ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 
“A Unique Tool of the Trade 
WRITE FOR DESCRIPTIVE FOLDER TO 
THE ESTIMATOR PUBLISHING CO 


4102 Wilson Road Kenosha, Wis 
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SQUARE D's /\/// 
TERMINAL BLOCKS 


NOTICE (above) how little space is 


required to remove or add a Square D 
channel-mounted terminal block to 
the completely assembled unit. Espe- 
cially important for a quick change 
when an additional terminal must be 
inserted into grouping. 


LOOK (at right)... 

NE 12 TermINALS all sizes can be 
CHANNEL-MOUNTED mounted on same 
channel...25 am- 

pere pressure wire 

connectors, 25 to 

KR TERMINALS y 50 ampere box lugs 
Ql ROD-MOUNTED |  .,,all can be inter- 
locked together. 

Terminals in kit 

form to ““do-it-your- 

self” or factory- 

assembled tostand- 

ard specifications. 


SEE (below)...there is only one per- 
forated channel required for either 
weld or screw-on mounting...available 
in standard lengths that can be cut ‘‘on 
the job” to fit any length requirement. 
Eliminates stocking various sizes. 

U 


ASK YOUR SQUARE D FIELD ENGINEER 
or write for Bulletin which covers details on Channel- 
Mounted Terminal Blocks. Address Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin. fe | 


y 


Now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 





WRAP-AROUND COVER ON STANDARD- AND HEAVY-DUTY TYPES PROVIDES... 


3-way accessibility for easier installation 
of General Electric pushbutton stations 


; 


HEAVY-DUTY PUSH BUTTONS in general-purpose enclosures 
are shown above mounted on heat-treating equipment 





You'll save time 
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Your customers 
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A full line 
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GENERAL | 


) ELECTRIC 





